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New personality for hard-working labs 


JM Colorith 





handsome, tough, colorful 


Here’s the new look in labs that’s just as 
practical as it is attractive. It’s Johns- 
Manville’s chemical-resistant work-surface 
material—Colorlith—and it’s ready to help 
you bring new color and design into the 
school and industrial laboratory. 


Made of asbestos and cement—Colorlith 
offers all these important advantages: COLOR 
—makes any lab a showplace. WORKABILITY 
—offers new design freedom. (Large 4’ x 8’ 
sheets can be cut in any shape). HIGH 
UNIFORM STRENGTH—resists years of 
strenuous service—can be used in thicknesses 


as low as 14” for resurfacing and fume hoods. 
HEAT RESISTANCE—asbestos and cement 
offer unmatched protection against thermal 
shock and fire. And Colorlith offers un- 
usually good chemical resistance, plus a 
smooth-writing surface that lab workers 
consider so important. 

For free Colorlith specification sheet plus 
a coast-to-coast list of J-M Colorlith labora- 
tory furniture manufacturers, see your local 
J-M representative. Or write Johns-Manville, 
Box 14, New York 16, N. Y. In Canada: 
Port Credit, Ontario. 



































IN SCHOOL AND COLLEGE LABO- 
RATORIES J-M Colorlith offers proof cf 
its practicality and attractive appearance. 
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IN INDUSTRIAL LABORATORIES Colorlith 
provides inviting working conditions for many of 
the top names in American business. 
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Ernst Mach...on absolutes 


“No one is competent to assert things about abso- 
lute space and absolute motion; they are pure 
matters: of thought that cannot be produced in 
experience. All our principles of mechanics, as we 
have shown in detail, are experienced knowledge 
concerning the relative positions and motions of 
bodies. They could not be, and were not, admitted 





in the areas in which they are now recognized as 
valid, without previous testing. No one is war- 
ranted in extending these principles beyond the 
boundaries of experience. In fact, such an exten- 
sion is meaningless, as no one would possess the 
knowledge to make use of it.” 

— Die Mechanik in ihrer Entwicklung, 1912 
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The Library of Science 


INVITES YOU TO ACCEPT AS A MEMBERSHIP. GIET 
ONE OF THESE DISTINGUISHED SEIS... 
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This invitation is extended to bring to your attention the role of The Library of Science “Athematicg 
in the work and thinking of nearly 40,000 of your scientific colleagues. 
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As a member, you will join in receiving, at substantial savings, the books of enduring 
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value in scientific thought and research: volumes presenting the new discoveries of 
the individual disciplines; books illuminating the personalities who shape the 


Mes B® 


world of science; works that broaden the paths of communication between 


4 


all fields of scientific inquiry. 


To start your membership, choose — entirely as a gift with your first Selection 
— one of the three sets shown alongside. Thereafter, you need take as few 
as 5 more Selections out of a total of at least 40 that will be 

offered at reduced Member’s Prices during the next 24 months. 

















After every fourth Selection taken, you also THE WORLD OF 


MATHEMATICS 
Edited by James R. Newman 
The vaste 2500-year panorama 
of the development of mathe- 
matical thought— 2535 pages, 
500 illustrations — presenting 
133 complete books, articles 
and demonstrations, with 

89 interpretative essays 

by the Editor. 

PUBLISHED AT $20.00 


receive a free Bonus Book of your choice. 
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TWO MAJOR WORKS 
ON THE HISTORY wy SEORGE SARTON 
OF SCIENCE 

By George Sarton 

The leading science 
historian of our time 
documents the growth 

of science in antiquity 

and in early modern times. 
A History of Science 
depicts progress from the 
earliest known evidences of 
writing to the Golden Age 

of Greece; Six Wings presents 
the flowering of scientific 
thought in the Renaissance. 
964 pages total. 
PUBLISHED AT S16.75 


INTERNATIONAL ENCYCLOPEDIA 

OF UNIFIED SCIENCE 

The logical structure common to all the sciences, and how 
they may be integrated into a single methodological 
framework, demonstrated by 13 leading thinkers, 
including Bohr, Carnap, Nagel, Russell, and others. 
PUBLISHED AT $11.00 


Choose any one of these 8 important works as your first Selection 


ROCKETS, MISSILES & SPACE TRAVEL RECENT ADVANCES IN SCIENCE 

By Willy Ley. New, revised edition. ‘The Edited by Shamos & Murphy. Rabi, Bethe, Con- 
definitive book about the subject [by] the best don, Weisskopf, 8 others, present new findings 
known exponent of . . . rocketry and space travel in: Elementary Particles; Transmutations; Oper- 


The Library of Science 
59 Fourth Avenue, New York 3, N. Y. 


Please enroll me as a member and send the 
works indicated below, one as my Membership 


Gift on joining, and the other as my first Selection in the world today.” Scientific Monthly. ations Research, etc. 

(to be billed at the reduced Member's Price plus List price $6.75 Member's price $5.25 List price $7.50 Member's price $5.75 
a small shipping charge). I need take as few as 5 

more Selections in the next 24 months, and after ATOMS & THE UNIVERSE Readings in PHILOSOPHY OF SCIENCE 


every fourth Selection, I will receive a free Bonus 


By Jones, Rotblat, Whitrow. The structure of Edited by Feigh & Brodbeck. The Nature of Sci- 
Book of my choice. 


matter—with contents including: Smashing the entific Method; Testability; Verifiability Theory; 
Atom; Cosmic Radiation; Quantum Theory; The Logic of Explanation—partial contents of 
Relativity; The Solid State; Inter-Atomic Forces. this work by 33 leading scientists. 

List price $4.50 ‘Member's price $3.95 Lise price $6.00 Member's price $4.95 
THEORIES OF THE UNIVERSE 

Edited by Milton K. Munitz. Space, Time and SCIENTIFIC AMERICAN BOOKS 

the Creation of the Universe—the first one- FIVE VOLUMES. 1082 pages, paperbound, on: 
volume presentation of the development of cos- The New Astronomy; Atomic Power; Auto- 





Membership Gift 





First Selection 








Additional Selection desired mology from Plato until the present day. matic Control; Physics and Chemistry of Life; 
List price $6.50 Member's price $4.95 aaa aren! . - rs peice $5.75 
t ° mbe. le 
MATHEMATICS AND Wiis jr talenaga 
PLAUSIBLE REASONING FRONTIERS OF ASTRONOMY 





TWO VOLUMES. By George Polya. Analyzes By Fred Hoyle. ‘‘The directions in which astro- 
the methods of scientific problem solving, show- nomical thought is tending on the frontiers of 






ZONE__STATE__ : nage gerne 4 “ iat: 
446 ing their origins in mathematical reasoning and astronomy... discussed in a fascinating -_ 
thetr applications in other fields of inquiry. ¢ ner.” The (London) Times. 
List price $9.00 Member's price $6.50 _List price $5.00 Member's price $3.95 
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_ Aerobee-Hi rocket 
»  imstrumentation 
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pressure meter delta unit 





_ rotor micrometer 


Research in instruments at Decker touches on all fields . . . applying new basic ideas 


T-42 to the solution of specific needs. Just as Decker successfully applied the T-42 Ionization 
ionization Transducer to the practical instrument requirements of medicine, metalworking, aero- 
transducer nautics, processing, communications, and scientific research . . . so it is now applying 


the benefits of light modulation and other basic concepts only now being unveiled. 
There is an excellent chance that our scientists and engineers might have at their 
command the idea that is the solution to your problems. 


rotor bearing 
preload 
micrometer 
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The DECKER CORPORATION 





Check These Applications 
of the Waring Commercial 


Uses: 


[_] Dispersion of carbon particles 
[-] Homogenizing template emulsion 
[_] Blending raw fruits & vegetables with n-hexane solvent 
[_] Fluffing of cellulose sheets 
[-] Carbon mixes 
(_] Disintegration of wood pulp 
["] Protein suspensions 
{_] Homogenization of sewage and sludge 
. () Virus work 
(_] Blending polymer powders in water 
(_] Mixing oils 
(-] Pulping agricultural products 
[_] Laboratory wastepaper evaluation 
[(_] Mixing paint material 
(_] For blunging clay—water slurries up to 30-40% solids 
[_] Mixing of viscous liquids and solids 
(_] Coagulation of latices and similar materials 
[_] Dissolving and slurrying solids in non-abrasive liquids 
(_] Grinding wet kelp 
[_] Mixing cement = 
















LET WARING PUT AN END TO YOUR 


WARIN 
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Model CB-3—-Heavy-duty multi-speed 14 horsepower motor—115 


PRODUCTS CORPORATION 
25 West 43rd St., New York City 36 + Subsidiary of Dynamics Corporation of America 
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Blendor 


(_] Extracting plant pigments 
[-] Suspension of human blood “‘fibrinogen”’ 

(_] Mixing colloids of light to medium viscosity 

(_] Agitation of colloidal material 

(_] To floe latex 

(_] Grind small animal carcasses 

(-] Macerating of plant material 

(_] Treatment of slurries 

[_] Ink processing 

([] Blending enamel slips 

["] Deimize water 

(_] Pulp making 

[-] Mixing and blending pilot batches of plastic resins 
(_] Blending color solutions 

{_] Plant extraction work © 

(_] Maceration of fungal mycelium 

[_] Dispersion make-up 

(_] Mix water with turbine fuels 

[_] Breakage of titanium crystals 

[-] Paper pulp dispersion 

[-] Blending of plastics . 

[(_] Pharmaceutical blending 

(_] Mixing drilling muds 

(_] Grinding tissue 

[_] Ether blendings 

(-] Homogenizing biological specimens 


BLENDING PROBLEMS 
The Waring Commercial Blendor is finding new 
uses in industry every day. Waring can be put to i 
work to solve your blending problems. Write us 
about your needs and let our Waring engineers help 
you solve them. 









volts AC with 3-conductor cord. Large gallon-size 
Stainless steel container with clamp lid cover with 
sampling section. 
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treat . . . F&P separatory funnels with leak-proof, freeze-proof Lab-Crest stopcocks 
that require no lubrication. Write for literature. 
Fischer & Porter Company, 5328 County Line Road, Hatboro, Pa. 
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On-the-spot PHOTOMICROGRAPHS 
... ready to project in 2 minutes 














with the CENCO® Camera Support .. . 
and the nw POLAROID 
Transparency System 


The spectacular new Polaroid 
Transparency System now offers you 
high quality photomicrographs 
faster, more economically than ever 
before. Teaming the regular Polaroid® 
Land Camera with the Cenco 
Micrography Camera Support, you 
can immediately photograph 
objects seen under the microscope for 
’ permanent record, and project the 
finished slide within two minutes. 
Research workers, students, teachers and 
amateur photographers now have a means of 
photographing grain structures of metals and alloys, 
animal and vegetable tissues, and minute organisms. 

While the specimen is still available, the operator 
knows immediately whether the proper field of 
view and correct exposure time were obtained. For 
lecture courses, slides can be produced instantly and 
projected for classroom study. (Paper prints can 
be made simply by using the same equipment, 
but another film.) 














The Cenco Micrography 


Camera Support is custom-de- 
signed specifically for use with the 
Polaroid Land Camera. Height is ad- 
justable to fit any make of microscope. 
A special viewer, which adjusts to the 
optical equivalent of the camera, is 


used to focus microscope—priortomov- Lor further information, write for circular 1208P 


ing camera into position. 
. ait No. 65730 Cenco Micrography Camera Support. $87.50 


— No. 65735 Polaroid Land Camere ... sdavaas ere nt ot) at 
Polaroid Land UG; GST SZ «icc ccc iss coecsgenbotescca Ris ee eee eee $ 3.49 cakhantiic eahronahins aon > 
: oratory supplies in the world 

Projection Film produces finished ® by Polaroid Corp., Cambridge, Massachusetts 


black and white slides in two sizes: 214” 
x 24" and 34” x 4”, for use in lantern 


slide projectors. This panchromatic CENTRAL SCIENTIFIC COM PANY 


film has speed, range, contrast and General Offices and Factory—1718-m Irving Park Road « Chicago 13, Illinois 


latitude to produce high detail photo- re and Meta type eimai gee N. J. ¢ Boston e Birmingham 
: ; entral Scientific Co. of California—Santa Clara e Los Angeles 
micrographs. (speed of 1000 daylight Refinery Supply Company—Tulsa e Houston 
~ASA equivalent exposure index) Central Scientific Co. of Canada, Ltd.—Toronto « Montreal * Vancouver e Ottawa 
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Am24! 





Ayyonne 


NATIONAL LABORATORY 


Progress in Leadership... 












The Argonne 30-foot Paschen-Runge spectrograph with three 
interchangeable gratings, a plateholder accurate to .001” 
and a resolving power approaching 1,000,000. 





Measuring americium (95) 
hyperfine structure and 
isotope shift 


The high resolution and accuracy available 
in the Argonne 30-foot spectrograph made possible 
the first term analysis of a transuranic element. 


An example of the research accomplished with 

this instrument is illustrated by the americium YX 
5020 line, photographed in the fifth order. This 
shows that the nuclear spins of americium 241 

and 243 are 5/2; the magnetic moments are in the 
ratio 1.008; the line is a transition between two 
levels with J=3, one of which has inverted hyperfine 
structure. Additional information concerning the 
electronic structure of the element can be obtained 
from the direction and magnitude of the isotope 
shift. Such studies provide a quantitative explanation 
for the observed differences in chemical behavior 
between the rare earth and the transuranic series. 


The ability to examine the interaction of the 
nucleus and electrons leads to new information 
concerning a wide range of problems in atomic 
and nuclear structure. 


Inquiries are invited from 
highly qualified physicists, 
mathematicians, metallurgists, 


Operated by the University of Chicago under ° 
contract with the United States Atomic Energy Commission and engineers. 
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Professional Personnel Office 
P. O. Box 299, Lemont, Illinois 


$S-1 Superspeed Angle 
Centrifuge 


SS-1A Superspeed Angle 
Centrifuge (Water Cooled) 


SS-2 Vacuum-Type Centrifuge 


~ §S-3 Push-Button Automatic 
Superspeed Centrifuge* 


$S-4 Enclosed Superspeed 
Centrifuge* 


Superspeed Refrigerated 
Centrifuge 


“Szent-Gyorgyi & Blum” 
Continuous Flow Centrifuge* 


Type GSA Large Capacity Rotor 


Small and Medium Angle 
Centrifuges 


Large Angle Centrifuges 
Omni-Mixer (Homogenizer) 


“Porter-Blum” Ultra-Micro- 
tome’(Patented) 


Automatic Pipettes* 


Accessories including Centri- 
fuge Tubes and Adapters 


continuous operation for large volume 


SERVALL “SZENT-GYORGY! & BLUM” CONTINUOUS-FLOW ATTACHMENT* — the centri- 
fuge development of the year — solves the widely-discussed problem of harvesting 
small amounts of precipitate from large volumes of solu®: Precipitate is collected 
directly in one, two, four or eight tubes while supernatant 1 expelled into adjacent 
container. Time-consuming batch operations are no longer required. Flow-Rate in excess 
of 200 ml per minute speeds operation. Stainless steel construction. 


SERVALL SS-3 AUTOMATIC PUSH-BUTTON SUPERSPEED CENTRIFUGE™* brings to the Super- 
speed Range automatic acceleration to pre-set speed, plus dynamic braking. Accommo- 
dates SS-34 Rotor (8x50 ml, 17,000 RPM, 34,800 x G) and large-capacity GSA Rotor 
(6x 295 ml, 14,600 x G) — both with sealed covers. Further versatile rotors for this 
unit are in development. Designed for Continuous-Flow Attachment. Servall Gyro-Action 
Self-Centering Assembly* sets new standards of performance. Armor-plate construction 
of Rotor Chamber. 


SERVALL SS-4 ENCLOSED SUPERSPEED CENTRIFUGE* has same rotor versatility as SS-3 
and same Gyro-Action Drive, but is manually controlled. 


Both the SS-3 and SS-4 have the unique SERVALL Noise-Suppression and Dual Cooling 
Systems, Safety Interlock to break circuit should rotor-imbalance occur, Direct-Reading 
Tachometer -Ammeter, Timer, Remote-Control facility, and Low Silhouette for con- 
venient accessibility. 


*Patents pending 


Sole Canadian distributor: Cave and Company, Ltd., Vancouver, Edmonton and Toronto SC-21KS 


ae Since 1943, the 

Norwalk, Connecticut, U.S. world’s largest 
Ce ee pach pe Manufacturer of 
oer tigen Superspeed Centrifuges 
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See What Happens to Metals at High Temperatures 
came witha UN/ITRON VACUUM HEATING STAGE 


UPPER BAINITE”’ 


Fits any inverted metallograph or 
microscope 


Tungsten furnace element attains 
temperatures to 1100°C 


Heat specimen in a degree of 
vacuum to 10° mm. Hg. or in a 
" protective atmosphere under 
positive pressure 


Provision for quenching from higher 
temperatures 


Built-in thermocouple 


Quartz shutter protects viewing 
window from clouding through 
an accidental vaporization of the 
specimen surface 


Stainless steel construction with 
water-cooled casing 


Accessory, long working distance 
(5.8mm.), 40X objective available 


Observation of metals at room tem- 

peratures is limited to structures which 

are stable under these conditions or 

available in metastable state by 

quenching from higher temperatures. 

The UNITRON Vacuum Heating Stage 

adds a new dimension to the 

microscopy of metals in that 

specimens may be examined 

continuously at temperatures up to 

1100°C. This permits the study of 

structural changes such as 

recrystallization, grain growth, 

thermal etching of fatigue cracks, 

precipitation, and phase transforma- 

tions at the temperatures at which 

they occur. Quenching of the metal 

from any given temperature is accomplished to provide a continuous record of the transition 
by introducing a blast of inert gas. Observations process during structural changes, or single 
may be photographed on motion picture film | exposures may be taken. 
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"THE TREND [S$ TO UNITRON" 


UNITRON VACUUM HEATING STAGE, com- Available an 10 day trial. 


plete with built-in thermocouple, compensating 
wires, extra furnace with tungsten element, 
spare quartz windows and rubber gaskets, tools, 
in fitted hardwood cabinet 


ieneriteceinrremerrirmmvemenrel 
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Accessory 
FF40X objective 


A UNITRON 
moviefrom which 


} © Send technical literature on UNITRON Vacuum Heating Stage 
| C0 Send UNITRON Microscope Catalog 


these photos are 
taken is available 


free on loan 





UNITRON Metallographs, priced from £1195 & Name. 
ond Inverted Metollurgical Mi p 

priced from $399, are designed to accom- Cotuiaiins 
modate the VACUUM HEATING STAGE and i re 
long working distance objective. \ iit 


City. 








































CENTRIFUGAL FORCE CUTS 
TESTING TIME FROM 
HOURS TO 


with these new Labline units for 


chromatographic and electronic separations 


CHROMATOFUGE 





war. 


Any substance that can be separated by cor.ventional meth- 
ods of chromatography can be separated by this new Chroma- 
tofuge. It can be used for either one-dimensional or two- 
dimensional work, and as many as twenty-five different sep-’ 
arations can be run simultaneously. | 
The Chromatofuge takes only minutes to perform tests 
normally requiring hours, or even days, because centrifugal 
force is used in place of gravity. After applying the sample, or 
samples, to a filter paper disc of 45 cm. diameter, the disc is 
placed on the dynamically balanced head of the machine and 
rotated anywhere between 300 and 900 rpm. Clear, sharp 





separations are produced in minutes. Rf values are readily de- 

termined. Write for descriptive brochure. 

C-4085X Chromatofuge—compliete with VY hp. variable speed 
drive, revolving head enclosed in a stainless steel cabinet, 
built-in timer, built-in tachometer, for 115 volt, 60 cycle, 
oY et | tr Sr et a ee $1,0 0 


Electrve-CHROMATOFUGE 


Cnromavographie and electrophoretic separations can be made 
independently, in sequence, or simultaneously with the Elec- 
tro-Chromatofuge. They can also be performed discontinu- 
ously—or continuously. The machine offers complete control 
of separatory forces and, like the Chromatofuge, cuts testing 
time drastically. 


The revolving head on this machine is rectangular in shape 
with swinging cups at each end, permitting the collection of 
individual fractions while the unit is revolving. An adjustable 
1000 volt power pack is available for use with the Electro- 
Chromatofuge. . 














E-4480X Electro-Chromatofuge—c omplete with V4 hp. variable . In addition to reducing the time of tests from hours to 
oe tobe Sooharsagers oun dae casiear al ag Bigs ay minutes, both the Chromatofuge and the Electro-Chromato- 

6. 44asy Si’ price “agpty" “(106 “te, 1666 "ith 3 495. 00 fuge reduce space occupied by multiple columns. Please write 
a, Teer fe a ae $295.00 for the complete story. 


SCIENTIFIC GLASS Bee cents 


LABORATORY APPARATUS = /NSTRUMENTS - CHEMICALS - GLASSWARE 
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High speed photography helps Oldsmobile engi- 
neers translate the theory of camshaft design into 
practical reality. 


Developing the “brains” of an engine—its camshaft— 
demands engineering skill of a high order, both in 
theory and practice. Advanced techniques of precision 
measurement guide Oldsmobile engineers in creating a 
profile design of optimum efficiency. 


To determine exactly what happens in a valve train 
system, movies are taken at speeds up to 15,000 frames 
per second. The valve train under study is assembled in 
an engine block and driven by an electric dynamometer 
at precisely controlled speeds. A vernier scale, silver 
soldered to the valve spring retainer, is photographed 
as it moves with the valve’s opening and closing. 


OLDSMOBILE > 
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Essentially, these photographs act as an analog com- 
puter. Analysis gives a plot of the actual “lift curve” of 
the camshaft—the exact linear movement of the valve at 
each degree of camshaft rotation. It tells at what points 
the valve opens and closes and also whether the valve 
lifter is following the cam as it should. This curve, com- 
pared to the theoretical lift curve is a definite point for 
refining to begin—to make sure that design theory Will 
be production practice. With this exact and rapid tech- 
nique of analysis, as many as 50 experimental camshafts 
may be tested before a final design is fixed. 


The Inquiring Mind at Oldsmobile is never at rest in 
its attempt to build the best engineered car in the indus- 
try. Test drive the 58 Oldsmobile and you'll find it’s the 
finest product in our 60-year history. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 
--.-Famous for Quality Manufacturing 
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Ultrasonic Cleaner 





- Put ultrasonic energy 





fo work for you now! 


} 





* Provides rapid, effective cleaning of glassware, intricate small parts 


* Degreases and descales * Degasses and removes radioactive contamination 


* Emulsifies and expedites liquid-phase processes * Nc special plumbing 
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By utilizing low-frequency 40 kilocycle energy, 
the S/P Ultrasonic Cleaner produces an intense 
scrubbing action set up by cavitation. Cleans 
intricate parts in a fraction of the time required 
by conventional methods. As an inexpensive 
source of ultrasonic energy, it also expedites 
liquid-phase processes. 


Unit consists of a single switch, one-knob con- 
trol generator and separate cleaning tank with 
self-contained transducer. Just plug into any 
115-volt AC outlet and turn switch to ‘‘operate.”’ 
Two position switch permits independent opera- 
tion of optional second tank. 


Has outlet for drain or for connection to ex- 
ternal circulating pump and filter for continuous 
purification of solution. Stainless steel tank, 
inside dimensions: 6” x 6” x 6". 


Generator tank with transducer— $365.00. 
Extra tank—convenient for rinsing -$125.00 


‘Unit shown here has 50-watt average with 
200-watt peak power. Demonstrator units are 
available in each of our division offices. Larger 
systems with energies through 8,000-watts are 
also available. For full details, write and de- 
scribe your application. 


Scientifi icsProducts) 


Technical Service Department, 1210 Leon Place, Evanston, Ill, 


»°,  *- Division ‘of American Hospital Supply Corporation 


Atlanta e 


Chicago e Columbus e Dallas 


Kansas City e Los nnailies e Minneapolis 


New York e San Francisco e Washington 
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The 
New 
Camera 
Microscope 


MADE BY 








IN WEST GERMANY 





Microscope, camera and exposure meter combined in one instrurr ent. Completely 
automatic shutter is activated by a photoelectric cell computing exact exposure times and 
insuring correctly exposed photomicrographs under even the most adverse conditions. 


Three different light sources, including an electrically-controlled arc lamp, are 
available for instant use. By utilizing the Koehler principle specimens can be observed 
and photographed in bright field, dark field and phase contrast, as well as with incident 
light. 


A built-in movable mirror system simulates bellows extension up to 12 inches and 
’ permits gradual magnification (6.5x to 1700x) change. A 4 x 5-inch Graflok back allows 
: also the use of available smaller sheet film adapters. 


The revolutionary design of the ULTRAPHOT II is years ahead of existing 
equipment! 


Free detailed literature sent upon request 


LA CARL ZEISS, INC... 485 Fitth avenue, New York 17, N. Y. 


Guaranteed uninterrupted repair service 
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New Precision and Compactness 
in Pressure Pickups 


SANBORN Series 267, 467 Pressure Transducers 


Sanborn physiological pressure transducers pro- 
vide the valuable combination of highly accurate 
performance and extreme convenience of use. 
Frequency response depends on physical dimen- 
sions of tubing and needle or catheter. Typical 
performance: with a #18 or larger needle and a 
direct writing Sanborn recorder, 100 cps flat 
response is attainable, or 300 cps with a high 
natural frequency oscilloscope or optical record- 
er. Sensitivity, with Sanborn Carrier Amplifier 
and Recorder, is 1 cm deflection/mm Hg; nom- 
inal working range is —100 to +400 mm Hg. 

Two basic series are available: single-ended 
—to measure the pressure under study with 
respect to atmospheric pressure, and differential 
—to measure the difference between two applied 
pressures (liquid, gas or one of each). Within 
the two series, four models provide a type for 
use with each Sanborn recording system. Models 
267A and 267B are designed for use with “150” 


SANBORN 


medical division—175 WYMAN STREET, WALTHAM 54, MASS. 


systems equipped with Model 1100 or 3000 
Carrier Preamplifiers; Models 467A and 467B 
are for use with other Sanborn one-channel, 
Twin-Viso and Poly - Viso systems (with Strain 
Gage Amplifiers). 

Sanborn physiological pressure transducers 
are encased in durable Monel, and are resistant 
to corrosion by normal saline, alcohol or other 
solutions used in physiological measurement or 
chemical sterilization. Connections are standard 
luer female fittings that accept standard lock or 
sleeve fittings, from catheter, needle or valve. 
Small size (body measures 1%e" x 142" x 1"), 
permits simple, easy mounting on a ring stand 
clamp or similar device close to the subject. 


Descriptive data, typical uses and prices of Sanborn 
pressure transducers, and many other Sanborn instru- 
ments for measurement, recording and monitoring of 
biophysical phenomena, may be found in the new catalog 
of Sanborn Instruments for Biophysical Research. Write 
for your copy. 
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NEW The VirTis Mechanically Refrigerated 


FREEZE—MOBILE 


FOR UNATTENDED FREEZE- sidicsibed 


e Ideal for the preservation of bacterial 
or virus cultures, bone, skin, hormones, 
vitamins, or virtually any heat sensi- 
tive material. 





e A complete mobile freeze-drying lab- 
oratory which does not require the use 
of dry ice. 


e Water vapor is condensed auto- 
matically by Freon-22 cooled con- 
denser. 


e Condenser operates at temperatures 
between — 50°C and — 60°C. 


e Bulk drying as well as traditional 
manifold drying accomplished with 
equal convenience in this one unit. 


e Uniform controlled radiant heating for 
fastest possible sublimation rates when 
bulk drying. 


e Stainless steel fabrication throughout 
—including vacuum drum and vacuum 
ports, Freon-22 cooled condenser, and 
reinforced mobile cart. 


e Automatic operation—simply flick “on” 
the necessary switches. 


And The VirTis 
AUTOMATIC SHELL-FREEZER 


e Eliminates dry ice in all shell-freezing operations. 
e A compact and completely portable unit. 

e Insulated, large capacity stainless steel cooling tank. 
e Flasks automatically rotated at 20 RPM. 





e Samples are shell-frozen at — 40°F. 


e Even distribution of cooling at all 
points in the cooling bath. 


e Many other uses—constant temper- 
ature cold bath, cooling water bath 
for cooling condensers, etc. and 
freezing point determinations. 


e No plumbing required. 


e Bath temperature lowered from 70°F 
to — 40°F in one hour. 





+10-145LP-MR 
VIRTIS MECHANICALLY REFRIGERATED FREEZE-MOBILE 
410-400 $1,975.00 
VIRTIS AUTOMATIC SHELL-FREEZER ............. $882.00 











GARDINER, N.Y. 
i N C New Paltz 2081 


THE VIRTIS CO., 








For additional information . . . Contact your VirTis distributor or write The VirTis Co. 
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ATOMIC ENERGY AND AGRICULTURE 


’ September 1957 
Publication No. 49 of the American Association for the Advancement of Science 


6” x 9”, 460 pages, 44 illustrations, 22 papers, 32 contributors, index, clothbound. 
(Special cash order price for AAAS members $8.25 ) Price $9.50 


Editor: C. L, Comar, N.Y. Veterinary State College, Cornell University, Ithaca 


Associate Editors: R. F. Reitemeier, U.S. Dept. of Agriculture, Washington, D.C. 
H. B. Tukey, Dept. of Horticulture, Michigan State University, East Lansing 
H. Patrick, UT-AEC Agricultural Research Program, University of Tennessee, Knoxville 
B. F. Trum, Veterinary Corps, U.S. Army, Washington, D.C. 


The contributors to this volume are well recognized in their own fields because of their 
broad understanding of agricultural problems and their years of experience in the ap- 
plication of atomic energy procedures. 


The contributions cover: 
soil-plant relations, 
various aspects of plant metabolism, 


a direct application to crop improvement based on response of the biological 
system to ionizing radiation, 


various aspects of agricultural entomology, 
some uses of radioisotopes in animal nutrition and metabolism, 
the feasibility of food preservation by irradiation. 


The volume will serve the administrator, research worker, and student by 
providing: 
an organized and realistic picture of the state of knowledge in this field, 


a critical examination of past work with enough specific examples to give 
tangible information, 


suggestions for profitable areas of future research, 


stimulation of interest in novel techniques and approaches to important 
problems. 


The material is of unusual interest. Atomic Energy and Agriculture has much to 
offer to both the scientist and the intelligent layman. 


British Agents: Bailey Bros. & Swinfen, Ltd., 46 St. Giles High Street, 
London W.C. 2, England English price 86/— 
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Mail your order now: 
To: AAAS PUBLICATIONS, 1515 Massachusetts Avenue, NW, Washington 5, D.C. 


Please accept my order for .... copies of Atomic Energy and Agriculture. My check or ‘money 
order in the amount of $........ is enclosed. 

DRAG: oe cas caie cay Gee's ANG Ube Jets Fuk beens 0 0Us es se es eee cain nn ee ee ee 
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Designed and Manufactured by 
E. H. SARGENT & CO. 


Style: Vertical strip chart recorder, designed for labora- 
tory bench operation. Assembly of three individual, sep- 
arable, and self contained units; viz., control panel as- 
sembly, amplifier and power supply chassis, and chart and 
pen drive chassis unit. 

Automatic null balancing potentiometric system with 

standard cell standardization by panel control, conven- 
tional chopper-amplifier method with special Sargent high 
gain amplifier and high stability Sargent bridge power sup- 
ply using combined or alternate dry cells and mercury 
cells. Use of the latter obviates need for standardization 
over very long periods. 
Ranges: Multiple full scale ranges selected by panel range 
switch as follows: 1.25, 2.5, 5, 12.5, 25, 50, 125, 250, 500, 
1250, 2500. All ranges are made direct reading as full scale 
deflection in millivolts, milliamperes, or microamperes by 
use of an associated units selector switch. All 33 scales pro- 
vide true potentiometric measurement. An additional series 
of the same eleven ranges in terms of volts is provided by an 
additional selector switch position, this series using a divider 
input with an impedance of one megohm. 

True potentiometric measurements are thus provided to 
a maximum of 2.5 volts, higher voltages only being 
measured through a divider. 

Accuracy: 0.1% or 20 microvolts, whichever is greater. 

Chart: Width, 250 mm; length, 120 feet. Ruling rational 

with all ranges on a decimal basis. Indexed for reference. 

Graduated steel scale provides for any necessary correc- 

tion of calibration. Two-position writing plate, 15° or 
-. 40° from vertical. 

Chart Drive: Forward drive recording, reverse drive re- 


THE SARGENT 





LABORATORY 
RECORDER 


( Patents Pending) 


An automatic, self-balancing potentiometric recorder 
which measures voltages or current and graphically records 
these variables as a function of time. 


® MULTI-RANGE—4O0 ranges. 
@ MULTI-SPEED—9 standard chart speeds with 


provision for optional 1-5 range multiplication 
or 5-1 range reduction. 


@ VOLTAGE OR CURRENT RECORDING—for 


measurement of voltage or current or any 
other variable which can be translated to 
voltage or current signals. 


@ FLEXIBILITY OF APPLICATION 


DESIGNED FOR BENCH OPERATION 


cording, magnetic brake eliminating coasting when stopped 
and free clutch position with separate provision for rapid 
non-synchronous drive. 

Recording speeds of %3, 2, 1, 112, 2, 2%, 4, 8, and 12 
inches per minute, selected by interchange of two gears on 
end of chassis. 

Free clutch or neutral drive at the rate of approxi- 
mately 20 feet per minute in either direction for rapid 
scanning of recorded information, chart reroll, or chart 
positioning. 

Recording either by automatic take-up on roll or with 
free end chart and tear off. 

Synchronous switching outlet for automatic synchro 
nization of external devices with recording. 

Pen Speed: 1.8 seconds full scale. Other speeds can be 
provided on special order with change of motors. 
Bridge: Special Sargent specification, ganged Helipot with 
resolution several times common commercial practice. 
Provision for coupled transmitting potentiometer for out- 
put to integrating circuits, etc. 

Damping: Dynamics controlled with single panel knob 
adjustment of amplifier gain. 

Dimensions: Width, 212 inches; depth, 13 inches; height, 
24 inches; weight, about 75 pounds. 

S$-72150 RECORDER — Potentiometric, Sargent. Com- 
plete with two S-72165 chart rolls; two each S-72175 
pens; red, blue and green; input cable assembly; syn- 
chronous switch cable assembly; plastic dust cover; spare 
ring for take-up mechanism; spare pen drive cable as- 
sembly; and fuses. For operation from 115 volt, A.C. 
single phase, 60 cycle circuits....... weaves + $1725.00 


SARGENT 
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SPIDERS 


SCORPIONS 
CENTIPEDES 


AND MITES 


The Ecology and Natural History of 
Woodlice, ‘Myriapods’ and Arachnids 


By 
]. L. CLOUDSLEY-THOMPSON 


One of the objects of this book is to indi- 
cate some of the innumerable problems 
awaiting elucidation and to provide a 
guide to sources for the identification of 
British species in particular, as well as 
to other relevant literature. It should be 
of great interest to natural history work- 
ers everywhere. It will also be of use to 
upper school teachers, and to university 
students who will find in it valuable in- 
formation simply portrayed. 


Price $9.00 


* 





MORPHOGENESIS: 
The Analysis of 
Molluscan Development 
By 
CHR. P. RAVEN, 


Professor of Zoology in the 
University of Utrecht 


This is a survey of the present state of 
our knowledge on development in the 
molluscs, both descriptive and experi- 
mental. It is mainly centered on the 
causal analysis of morphogenesis. Com- 
parative embryological points of view 
have hardly been taken into considera- 
tion, but the cytological and cytochemi- 
cal aspects of development have been 
especially emphasized. Since the author 
has been working for nearly 20 years in 
this field, the researches of his own lab- 
oratory take a great place in this book. 
The literature on cytochemical and ex- 
perimental embryological investigations 
on molluscs has been covered as com- 
pletely as possible. 


Price $10.00 


In preparation 
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INTERNATIONAL ABSTRACTS OF 
BIOLOGICAL SCIENCES 


Hon. Editor: C.C.N. Vass., M.Sc., Ph.D., M.B., Ch.B. 
Assisted by an Editorial Board of Specialists 


This journal abstracts the world literature in a wide field of topics in the basic bio- 
logical and medical sciences. Owing to the wide range of subjects covered and the 
increasing number of papers and journals now being published, it is necessary to 
publish three volumes a year, each in three parts, with name and comprehensive 
subject indexes appearing every four months, immediately following the appearance 
of the last issue of each volume. 






Price per volume: $28.00, including index 


Printed on one side of the paper only: $29.50 
Write for fully descriptive leaflets 


PERGAMON PRESS 


NEW YORK LONDON PARIS’ LOS ANGELES 
122 East 55th Street, New York 22, N.Y. 





4 & 5 Fitzroy Square, London W.1 
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Education and Strategy 


Despite military attention to the importance of good training, despite 
the ROTC and other schemes of military and educational cooperation, 
despite growing national reliance on persons educated in science, language, 
management, and other specialized fields of knowledge; despite all these, 
the planning of the nation’s educational activities and the planning of its 
national policies have gone their separate ways with only occasional points 
of contact. 

Even now, although there is widespread attention to both educational 
needs and national policy, the two are frequently thought .of separately, 
and when they are thought of together there is a tendency to confuse 
strategy with tactics. This confusion leads to overemphasis on short-term 
objectives and to the consideration of individual educational changes rather 
than an over-all program. 

Yet the signs of more thoughtful planning are increasing, and a new 
partnership may be developing, one in which educational policies will be- 
come an integral part of national strategy. One sign is the widespread 
attention given to Paul Woodring’s suggestions for a thorough replanning 
of elementary, secondary, and collegiate education [A Fourth of a Nation 
(McGraw-Hill, New York, 1957) and Life (2 Sept. 1957)]. Another is the 
sincere search by some Congressmen for basic educational issues and prob- 
lems, That the cultural, economic, and scientific development of the future 
is being determined by what we do in the schools today has beer said in 
many ways by many people. 

Internationally, also, the relations between policy and education are gain- 
ing attention. In the current issue of Foreign Affairs, Lloyd V. Berkner 
argues that because military power has become absolute—one nation can 
annihilate another, or be annihilated—it has become of reduced effective- 
ness in international relationships and the winning of allies. Similarly, 
wealth is of lessened power in this regard. Intellectual preeminence, Berk- 
ner continues, is the new force that is replacing military strength and 
wealth, The implications for education and research, for cooperation with 
and technical aid to other nations, and for the prompt release of new sci- 
entific information are obvious. A negative example cited by Berkner is the 
failure of the United States to capitalize on the tremendous potentialities 
of opening the door to all peoples to come and learn and to cooperate in 
the development of peaceful applications of nuclear energy. 

The problem of using education as a maximally constructive force in 
national and international policy (not just military policy), while at the 
same time preserving traditional values, poses an exciting challenge to 
political and educational statesmanship. Perennial problems for which we 
have yet to develop satisfactory policies are the questions of how to finance 
a vastly improved educational program and how to solye the nation-old 
riddle of federal versus state responsibility. Perhaps more important is to 
agree on a Set of values and objectives that will give the whole educational 
venture the status it must have if it is to serve effectively in this larger role 
and that will accommodate our different but not necessarily conflicting 
values of aiding the handicapped, serving the average, and developing the 
superior student, each optimally in terms of his own capacities and poten- 
tialities. 

A concerted attempt to solve these problems is an altogether seemly 
enterprise. In an intellectual race we can constructively compete with any 
other nation and can help to erect the highest kind of model for the aspir- 
ing eyes of less privileged nations. The goal is the positive one of develop- 
ing to the fullest the intellectual resources of mankind.—D.W. 
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The place of the Particle Accelerasee 
in Basic Research... 








Particle Accelerators in Biological Research—III 


Characteristics of particles obtainable from Van de Graaff accelerators 













High-energy charged particles 
are of great value in the study 
of biological matter. The effects 
of ionizing radiation can provide 
information that is invaluable in 
the development of models to 
describe the structure and of- 
ganization of living matter. 


Energy-transfer Mechanism 
The basic mechanisms by 
which incident energy is trans- particle 
ferred to the target material are a 
of importance. These mechan- torget 
isms include the “direct effect’, material 
which can be described by the 
target theory of Lea and others, 
and the “indirect effect” where 
the energy is absorbed by the 
solvent and subsequently trans- 
ferred by radiation-produced in- 
termediates to the solute. Both 
of these effects take place within 


Typical 


Necessary Equipment 

The radiation equipment 
necessary to gain this knowledge 
depends on the major field of 
interest. The equipment should 


activation data will give a radio- 
sensitive cross-section for the 
organism. From data of this type 
it has been possible to formulate 
models that agree with struc- 





Effects on Man 

In addition to fundamental 
studies on biological materials, 
there is a great need for better 
understanding of the effects of 
jonizing radiation on man. Ex- 
tensive studies under way on the 
effects of radiation on animals 
are providing data that, extra- 
polated to man, will help greatly 
in our current problem of pro- 
viding protection for persons 
working in radiation environ- 
ments such as radiation clinics, 
reactor facilities, and research 
laboratories. Knowledge of the 
tolerance dose and the relative 
biological effects of all the types 
of ionizing radiation is essential 
for our safety and for the ful- 
fillment of the ultimate promise 
of the atomic age. 


netics of the indirect effect can 
be important to consideration of 
the biological effects of ionizing 
radiation. 


Effects of Light and 
Heavy Particles 

The physical structure of 
microorganisms such as bacteria 
and viruses has been studied ex- 
tensively with ionizing radiation. 
Light particles, such as electrons 
or x-rays, are easily scattered in 
matter and may strike the organ- 
ism from any direction, Analysis 
of the inactivation from this 
type of radiation can give 4 
radio-sensitive volume. 

Heavy particles, on the other 
hand, are not easily scattered and 
travel in straight lines until they 
are stopped. Analysis of the in- 


the living cell, as shown by it- tures developed by other experi- be variable in energy, should 
radiation in the hy ba ri mental methods. produce all of the particles 
states. A knowledge of Be ot which are of interest, aa should 


have sufficiently high outputs to 
produce data in a reasonable 
period of time. The Van de 
Graaff® is such a tool. The 
energies and types of particles it 
can provide are shown in the 
table above, with diagrams of 
their typical modes of energy 
transfer in matter. The particle 
energy can be varied from the 
maximum shown to approxi- 
mately one tenth of this value. 
The current is continuously vari- 
able from a remote control sta- 
tion. Installation is relatively 
simple, and the ease of operation 
and flexibility make it an ideal 
source of ionizing radiation for 
biological research. 


Write for informative reprints on the 


effects of charged particles on bacteria. 
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Measurement and Man 


In some parts of science we have re- 
duced the business of measuring to sim- 
ple routines, chores to be done by tech-: 
nicians—animate or inanimate. In these 
areas the basic and challenging problems 
of measurement have been solved, and 
the only task left is to implement, read, 
and record. In other parts of the disci- 
pline the problem of how and what to 
measure remains acute and real. The 
task is not simply to read a meter or 
gauge an effect; it is to devise a pro- 
cedure by which to quantify some stub- 
born phenomenon—to reduce it to nu- 
merical order. 

Much that pertains to man himself 
poses knotty problems of just this sort. 
How shall we measure his capacities, his 
attitudes, his sensations, or any of the 
many aspects of man that cannot be 
weighed in a balance or marked off on a 
stick? Is measurement possible here, and 
if so, to what degree? But first of all, 
what precisely do we mean by measure- 
ment and what are the forms it may 
take? 


Mathematics versus Measurement 


“Probably more nonsense,” said N. R. 
Campbell, “is talked about measurement 
than about any other part of physics” 
(1). Crotchety as this remark may 
sound, Campbell did not intend thereby 
to belittle the power and beauty of physi- 
cal measurement or the superlative in- 
genuity of laboratory practice. But the 
art of measurement is one thing; the un- 





Dr. Stevens is director of the Psychological Lab- 
oratories of Harvard University. This article is 
based on a paper that he presented during the In- 
dianapolis meeting of the AAAS, 26-30 Dec. 1957. 
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derstanding of its fundamentals is an- 
other. And Campbell—the author of 
Physics: the Elements—was trying to 
teach us the same truth that Whitehead 
had in mind when he observed that “‘it is 
harder to discover the elements than to 
develop the science” (2). This is the way 
it has been with measurement. Here as 
elsewhere it has often taken our greatest 
minds to discover the simplest things. 

One of these things is the relation be- 
tween measurement and mathematics. It 
seems clear to us now that the process of 
measurement is the process of mapping 
empirical facts and relations into a for- 
mal model—a model borrowed from 
mathematics. But this conception took 
form only in very recent times. It is the 
product of long centuries of intellectual 
struggle, to which many of the foremost 
mathematicians contributed. It is a con- 
ception that was impossible, even un- 
thinkable, until the nature of mathemat- 
ics as a postulational system became 
clarified. 

Once a basic and elementary notion 
dawns upon us in its full clarity, we often 
wonder how our fathers could have 
missed perceiving it. It is a curious fact 
that, although the postulational method 
was applied to geometry some two mil- 
lenniums ago, only in modern times were 
the fundamental assumptions of algebra 
exhumed from the hodgepodge of rules 
that govern algebraic practice. In this 
sense, the modern postulates of algebra 
represent the distilled wisdom of more 
than 3000 years of symbol juggling. They 
represent the outcome of our efforts to 
pare away the nonessentials in order to 
get a clear view of what constitutes the 
essence of a mathematical system. 

And the essence is this: mathematics 






is a game of signs and rules, man-made 
and arbitrary, like the game of chess. It 
begins with a set of undefined terms and 
a set of unproved assumptions regarding 
their interrelations. The mathematician 
invents symbols, and at the same time he 
lays down rules to tell us how these sym- 
bols shall be allowed to combine and 
interact. Nowhere in this process, as we 
now conceive it, is there any reference to 
empirical objects—or any explicit con- 
cern for the world of sense and matter. 
Therein lies the revolutionary novelty, 
for not long ago, as human history goes, 
it was argued that negative nuinbers were 
“absurd” and “fictitious.” For how could 
anything be less than nothing? You see, 
our ancestors thought it proper to test 
their mathematics by operations per- 
formed upon nature—upon actual ob- 
jects—for they conceived arithmetic as 
a system of concrete numerical magni- 
tudes whose relations should be verifiable 
in the empirical domain, and where in 
the real world were the negative objects? 
The story of the slow and painful 
growth of the number system, the story 
of how the mathematicians, often against 
their own better judgment, began to 
write outlandish symbols, such as — 3 and 
V-1, is a fascinating tale. It could oc- 
cupy us at length, but we must forego it. 
Its bearing on our present concern re- 
lates mainly to its outcome. With each 
new kind of number admitted to the 
number domain—the negatives, the ir- 
rationals, the imaginaries, and so on—it 
became more clearly impossible to prove 
arithmetic by appeal to experiment. So 
in the end the formal, syntactical system 
of mathematics achieved its full emanci- 
pation, its complete decoupling from em- 
pirical matters of fact. Thence it took off 
into the realm of pure abstraction, where 
it properly belonged in the first place. 
Why did this decoupling take so long? 
Why so much travail to achieve some- 
thing so simple and obvious? The diffi- 
culty, it seems, was measurement. In 
particular, it was the fact that the early 
mathematicians did not readily discern 
the difference between measurement and 
mathematics. Man was usually more in- 
terested in empirical measurement than 
in mathematics—as the scientist, no 
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doubt, still is—and it was the problem of 
measurement that first gave rise to arith- 
metic. In the beginning, mathematics 
and measurement were so closely bound 
together that no one seemed to suspect 
that two quite different disciplines were 
involved. The earliest scales of measure- 
ment were scales of numerosity—scales 
for the counting of pebbles or cattle or 
warriors. In some dim era in the past, 
somebody invented the system of natu- 
ral numbers precisely for the purpose of 
representing what he did with collections 
of objects. No doubt this forgotten genius 
was oblivious to the formal-empirical 
dichotomy, which we now consider so 
crucial. But that is beside the point. 
However he may have regarded it, the 
fact is that he built himself a formal 
model to stand for an aspect of the 
empirical world, much as an architect 
draws a plan for a house. Kronecker 
once said, “God created the whole num- 
bers; all the others are the work of man.” 
Passable theology, perhaps, but surely 
bad history. 

Since arithmetic was invented for 
measurement, it is not surprising that 
the isomorphic correspondence between 
whole-number arithmetic and the empiri- 
cal numerosity of piles of pebbles is tight 
and complete. It was, in fact, the very 
tightness of this isomorphism that 
blinded the ancients to the essential dif- 
ference between mathematics and meas- 
urement. But modern mathematics is no 
longer constrained to serve only as a syn- 
tax for quantitative discourse. Far from 
limiting itself to serving as a model for 
numerosity, or even as a model for such 
continuous dimensions as length, it has 
become largely nonquantitative in some 
of its more abstract reaches, This out- 
come has suggested to Gédel a startling 
thought—namely, that is was purely an 
historical accident that mathematics de- 
veloped along quantitative lines (3). In 
one sense Godel is undoubtedly right, 
and his conjecture is a profound com- 
mentary on the nature of mathematics. 
But the story of measurement suggests 
that this “accident” had about it a cer- 
tain inevitability. Striving somehow to 
count his possessions, ancient man seems 
destined in the nature of things to have 
hit upon the concept of number and to 
have made therein his first triumphant 
abstraction. Given the deeply human 
need to quantify, could mathematics 
really have begun elsewhere than in 
measurement? 

It is not, however, only in history that 
we see the slow development of the for- 
mal-empirical dichotomy. An analogous 
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development takes place in the lives of 
all of us. Just as ontogeny to some extent 
repeats phylogeny, so in the life of each 
maturing child the struggle of the ages is 
reenacted in the child’s attempt to grasp 
the abstraction of mathematics. He 
learns his first arithmetic with the aid 
of fingers or buttons or beads, and only 
with great labor does he finally, if ever, 
achieve the reoriented view that mathe- 
matics is an abstract game having no 
necessary relation to solid objects. Each 
of us has suffered through this process of 
revision. Even though you may have 
shifted gears more smoothly than JI, still 
you may well sympathize with my own 
dismay at my first encounter with imagi- 
nary numbers. 


The Nature of a Scale 


In its broadest sense, measurement is 
the business of pinning numbers on 
things. More specifically, it is the assign- 
ment of numbers to objects or events in 
accordance with a rule of some sort. This 
process turns out to be a fruitful enter- 
prise only because some degree of iso- 
morphism obtains between the empirical 
relations among the properties of objects 
or events, on the one hand, and some of 
the properties of the number system, on 
the other. Some of these properties, and 
their uses in measurement, are these: 
(i) Identity: numbers may serve as labels 
to identify items or classes. (ii) Order: 
numbers may serve to reflect the rank 
order of items. (iii) Intervals: numbers 
may serve to reflect differences among 
items. (iv) Ratios: numbers may ‘serve 
to reflect ratios among items. 

These are ways in which we may depu- 
tize numbers to represent one or another 
aspect of a state of affairs in nature. De- 
pending upon what kinds of empirical 
operations we are able to perform, one 
or more of these aspects of the number 
system may be used as a model to repre- 
sent the outcome. The empirical opera- 
tions are sometimes a matter of choice; 
more often they are limited by our ex- 
perimental ingenuity. In any case, the 
nature of the operations determines that 
there may eventuate one or another of 
four kinds of scales (4, 5). These I have 
called “nominal,” “ordinal,” “interval,” 
and “ratio.” They are listed and de- 
scribed in Table 1. 

The key to the nature of these different 
scales rests with the concept of invari- 
ance. How can we transform the num- 
bers on the scale with no loss of empirical 
information? If all we can do about a 





set of objects is identify or classify them, 
we have only a nominal scale, and the 
numbers we assign can be permuted at 
will, for all that the numbers provide are 
labels. If operations exist for determining 
order, and if we have assigned numbers 
to reflect this fact, then the permissible 
scale transformation must be order-pre- 
serving. When intervals have empirical 
meaning—as on the ordinary tempera- 
ture scale—we are limited to linear trans- 
formations. We can multiply by a con- 
stant and add a constant. And finally, if 
in addition to all this we can give empiri- 
cal meaning to ratios, the only permissi- 
ble transformation is multiplication by a 
constant, as when we convert from feet 
to inches. Any more liberal transforma- 
tion entails a loss of information. In gen- 
eral, the richer the experimental opera- 
tions, the greater is the isomorphism 


between them and the formal model of : 


arithmetic, and the more restricted is the 
range of invariant transformations. [For 
a possible fifth type of scale having a 
still different transformation group, see 
(5) and (6).] 

Each of these scales has its uses, but it 
is the more powerful ratio scale that 
serves us best in the search for nature’s 
regularities. On these ratio scales we 
measure basic things, like numerosity, 
length, and weight, and, depending on 
our artistry, we contrive more elusive 
measures, like the charge on the electron 
or the strength of a magnetic field. 

Why, it may be asked, do we bother 
with the other types of scales? Mostly 
we use the weaker forms of measurement 
only faute de mieux. When stronger 
forms are discovered we are quick to 
seize them. But science is an art. There 
are no ab initio principles to tell us how 
to be clever in devising procedures of 
measurement. The way to empirical dis- 
covery lies not through mathematics, 
even, but through the exercise of uncom- 
mon experimental sense and ingenuity. 
We invent mathematical models, but we 
discover measures in the laboratory. As 
Norbert Wiener (7) said, “Things do 
not, in general, run around with their 
measures stamped on them like the ca- 
pacity of a freight car; it requires a cer- 
tain amount of investigation to discover 
what their measures are.” 

Perhaps those who stand apart from 
the practice of the scientific art, and 
who philosophize about the “scientific 
method,” think there really is such a 
thing, and that it can be captured in a 
book of rules. But the man on the labo- 
ratory stool is likely to agree with Hilde- 
brand that “there is no such thing as the 
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scientific method” (8). If you think sci- 
ence is a simple and unitary thing, try 
asking several scientists to define it. One 
of the entertaining things about science 
is that no one has succeeded in explain- 
ing precisely what it is. 

However you define the scientific ac- 
tivity, measurement pervades most of the 
enterprise. Measurement is essential to 
the determination of functional relations, 
to the discovery of order and regularity. 
I need not extol it further, for we all 
know the reality of its power. In fact, we 
take it so much for granted that it be- 
comes almost unthinkable that the pur- 
suit of measurement did not always stand 
in high regard. 

I vividly recall Professor Whitehead, 
peering over his lectern in Harvard’s 
Emerson Hall and rasping out wisdom in 
his high-pitched voice: “If only the 
schoolmen of the Middle Ages had meas- 
ured instead of classifying, how much 
they might have learned.” Under the in- 
fluence of Aristotelian logic, with its em- 
phasis on classification, the schoolmen 
forsook the Pythagorean tradition, which 
taught the primacy of number and meas- 
urement. Classification, to be sure, is a 
first and essential step on the road up 
the hierarchy of scales. It gets us to the 
nominal level. But this is no more than 
a quarter-way house on the road to meas- 
urement in its more powerful forms. The 
revival of modern science in the 17th 


century—the century of genius—was a 
revival of the Pythagorean outlook, a re- 
vival of measurement. With Galileo, 
Newton, and the rest, science became 
primarily quantitative, and so it has re- 
mained. 

In his diagnostic satire entitled Sci- 
ence is a Sacred Cow, Standen perceived 
correctly the modern order of things 
when he put measurement at the top of 
the scientist’s totem pole [see (9)]. 


Measurement in Psychophysics 


Measurement, as we have seen, is more 
than the pedantic pursuit of a decimal 
place. Its vital and absorbing aspect 
emerges most clearly perhaps when it 
becomes a question of measuring some- 
thing that has never been measured. Or 
better still, something that has been held 
to be unmeasurable. Quantification is a 
respectable enterprise in physics and 
chemistry, and even in much of biology. 
But what about man, and the measure- 
ment of his higher processes? Are we al- 
ways objective and emotionally neutral 
about this prospect? 

The economist Edgeworth (1/0) once 
wrote, “There is an old prejudice still 
reviving, however often slain, against the 
reign of law in psychology, as incompati- 
ble with the higher feelings.” Some there 
are, I suppose, who still feel that quanti- 


fication, by some brutal rigor, will shatter 
the human spirit if we probe with the aid 
of numbers. But man can hardly fall in 
stature by understanding man, or even 
by quantifying that understanding. The 
greater beauty of discovered order will 
surely more than compensate for the 
nostalgic pain of a romantic yearning to 
remain securely inscrutable. 

However we regard this issue, the fact 
remains that man is undergoing meas- 
urement. We are all familiar with the 
highly developed business of testing hu- 
man performance and ability, and with 
the pioneering work of Binet, who 
launched us on the road to the measure- 
ment of the IQ. This measure, with its 
approximate invariance over the child’s 
growing years, stands as one of the first- 
rate contributions to human understand- 
ing. Interesting issues for the theory of 
measurement arise almost daily in these 
burgeoning fields of ability assessment. 
But since this is not my own area of in- 
terest, let me turn to another quest: the 
measurement of sensation. 

Modern experimental psychology had 
its beginnings in this inquiry, which 
started just about a hundred years ago— 
in the 1850's. 

Let me pose the problem in this way. 
Suppose you look at a photograph in the 
bright sunlight and then again in a dimly 
lighted room. The remarkable fact is 
that the picture looks much the same 


Table 1. A classification of scales of measurement. Measurement is the assignment of numbers to objects or events according to rule. 
The rules and the resulting kinds of scales are tabulated below. The basic operations needed to create a given scale are all those 
listed in the second column, down to and including the operation listed opposite the scale. The third column gives the mathematical 
transformations that leave the scale form invariant. Any number x on a scale can be replaced by another number x’ where x’ is the 
function of x listed in column 2. The fourth column lists, cumulatively downward, examples of statistics that show invariance under 
the transformations of column 3 (the mode, however, is invariant only for discrete variables). 








Basic empirical Mathematical Permissible statistics , 
Scale operations group-structure (invariantive ) Typical examples 
Nominal Determination Permutation group Number of cases “Numbering” of football players 
of equality x’ = f(x) Mode Assignment of type or model numbers to 
where f(x) means “Information” measures classes 
any one-to-one Contingency correlation 
substitution 
Ordinal Determination Isotonic group Median Hardness of minerals 
of greater or x’ = f(x) Percentiles Grades of leather, lumber, wool, 
less where f(x) means Order correlation (type 0: and so forth 
any increasing interpreted as a test Intelligence-test raw scores 
monotonic function of order) 
Interval Determination Linear or affine group Mean Temperature (Fahrenheit and Celsius) 
of the equality "=axt+b Standard deviation Position on a line 
of intervals or a>0 Order correlation (type I: Calendar time 
of differences interpreted as r) Potential energy 
Product moment (r) Intelligence-test “standard scores” (?) 
Ratio Determination Similarity group Geometric mean Length, numerosity, density, work, time 
of the equality x’ =¢x Harmonic mean intervals, and so forth 
of ratios c>0 Percent variation 


Temperature (Kelvin) 
Loudness (sones) 
Brightness (brils) 
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under the two conditions. Despite a 
change of illumination of perhaps several 
thousand-fold, the light parts of the pic- 
ture look light and the dark parts dark. 
The perceived relation between light and 
shade within the picture remains highly 
stable, is subjectively constant. But just 
what is it that is subjectively constant, 
we may ask. There are at least two possi- 
bilities. One is that the subjective differ- 
ence between the light and shade remains 
constant as we go from outdoors to in- 
doors. The other is that the subjective 
ratio between the light and shade re- 
mains constant. If we could find out 
which of these relations holds, then we 
would know, for these conditions, the 
law that relates subjective brightness to 
the physical intensity of the stimulus. 

Back in the 1850’s two major figures 
in science, Fechner and Plateau, both 
considered the problem and reached 
quite opposite conclusions (a fact that 
suggests that you cannot settle the mat- 
ter merely by looking at pictures!). 
Fechner argued that the subjective dif- 
ference between light and shade remains 
constant, and that therefore the subjec- 
tive brightness is a logarithmic function 
of stimulus intensity. That is the well- 
known Fechner’s law. Plateau argued 
that the ratio remains constant, and that 
therefore the subjective brightness is a 
power function of stimulus intensity. 

Formula-wise we may state these two 
laws as the relation between psychologi- 
cal value y and physical value ¢ in this 
way: 

Logarithmic law: p= ki log ¢ 
Power law: p= ka?" 


The exponent n is a constant whose 
value may vary with sense modality and 
with conditions of stimulation. 

Of course, the champions of these laws 
cited other facts and evidence, and for a 
hundred years this issue has stood as a 
kind of antinomy in psychophysics. If 
you have heard only of Fechner in this 
connection, it is because it was he who 
defended his view more fiercely, who 
more tirelessly outargued his critics. 
Plateau’s interest was only casual, and, 
as a matter of fact, he later changed his 
mind—and for a reason that was not 
really relevant (see 6). So the field was 
left mainly to Fechner. But others re- 
vived the power law from time to time, 
and the contradiction persisted. 

How can this conflict of opposing laws 
—the logarithmic and the power law— 
be resolved? By measurement, of course. 
All that is needed is a scale for the meas- 
urement of sensation. But that is easier 
said than done. 
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The Operational Principle 


At this point, let me try to clarify a 
sticky issue. This question of sensation 
and its measurement has often gotten 
itself bogged down in metaphysical de- 
bate. Ever since Descartes set mind apart 
from matter, we have been trying in one 
way or another to put them back to- 
gether again, for if we accept the dual- 
istic view that mind is something apart, 
something inaccessible to science and 
measurement, the game is lost before the 
first move is made. To rescue science 
from this hopeless gambit, three modern 
developments have converged on a com- 
mon solution. The three are behaviorism 
in psychology, operationism in physics, 
and logical positivism in philosophy 
(11). Despite certain differences in lan- 
guage and emphasis, all three of these 
movements have sought to clarify our 
scientific discourse by ridding its con- 
cepts of metaphysical overtones and un- 
testable meanings. Under the operational 
view, length is what we measure with 
rods; time is what we measure with 
clocks. However well grounded in com- 
mon sense may seem the notions of Ab- 
solute Space and Absolute Time, the 
physicist, as physicist, can know nothing 
about them—for he can do nothing 
about them. 

Equally inaccessible are the nonopera- 
tional aspects of sensation. What we can 
get at in the study of living things are 
the responses of organisms, not some 
hyperphysical mental stuff, which, by 
definition, eludes objective test. Conse- 
quently, verifiable statements about sen- 
sation become statements about re- 
sponses—about differential reactions of 
organisms. In psychology, perhaps even 
more than in physics, this operational 
stance is indispensable to scientific sense 
and meaning. In line with this necessity, 
let us agree that the term sensation de- 
notes a construct that derives its mean- 
ing from the reactions, verbal or other- 
wise, made by an organism in response 
to stimuli. I know nothing about your 
sensations except what your behavior 
tells me. But what is equally true, we 
know nothing about the charge on the 
electron except for what its behavior 
discloses. We must be thoroughly opera- 
tional in both instances. 

Now, some will object that there is a 
difference here: that electrons do not 
study themselves, whereas men do. This 
is true enough. But if the science of man 
is to contain public, repeatable, verifiable 
generalizations, we must always in effect 
study the other fellow—we must pursue 
“the psychoiogy of the other one.” The 





psychologist as experimenter may look 
in upon himself if he cares to, and he 
may often thereby gain insight into fruit- 
ful hypotheses. But these hypotheses can 
lead to valid general laws only after they 
have. been verified under experimental 
control-on other people. If the experi- 
menter serves as an observer in his own 
experiment, as I often do, he must pro- 
ceed to treat his own responses as objec- 
tive data, on a par with those of other 
observers. This manner of working, it 
seems to me, is the only sound, objective, 
operational approach. In what follows, 
therefore, I hope it will be taken for 
granted that I mean no more by sensa- 
tion than what experiment tells us. Our 
goal is to make quantitative order of the 
reactions of sensory systems to the ener- 
getic configurations of the environment. 


Conflicting Laws 


Let us return now to our problem. 
Fechner, as I have said, won the first 
round, and for almost a century it looked 
as though the logarithmic law would 
prevail over the power law. Two rather 
convincing kinds of evidence seemed to 
favor it. First, there was the argument 
based on differential sensitivity, which 
we measure by noting how large an in- 
crement must be added to a stimulus in 
order for a person to detect the differ- 
ence a certain percentage of the time. 
These just noticeable differences turn 
out to be roughly proportional to the 
magnitude of the original stimulus 
(Weber’s law). There is a kind of rela- 
tivity here. You can detect a candle 
added to a candle, but not a candle 
added to the light of the noonday sun. 
Fechner noted this principle and then 
proceeded to postulate that each just 
noticeable difference corresponds to a 
constant increment in sensation. 

At this point we are reminded of what 
Bertrand Russell said in another connec- 
tion about postulation: “The method of 
‘postulating’ what we want has many ad- 
vantages; they are the same as the ad- 
vantages of theft over honest toil” (12). 

Be that as it may, if we grant Fech- 
ner’s postulate, and if Weber’s law is 
true, it follows that sensation grows as 
the logarithm of the stimulus. 

The other line of evidence is exempli- 
fied in the astronomer’s scale of stellar 
magnitude, which appears to date from 
Hipparchus (about 150 s.c.). Before the 
days of photometry, men looked at the 
stars and judged their apparent bright- 
ness on a scale from 1 to 6, where 1 
stands for the brightest stars and 6 for 
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the faintest. Successive numbers on the 


scale were assigned to successive equal- 
appearing intervals of stellar magnitude. 
Then an interesting thing happened. 
Men finally learned to measure the 
brightness of the stars by photometric 
methods, and, much to Fechner’s de- 
light, it turned out that the magnitudes 
assigned by the simple process of looking 
and judging were spaced by approxi- 
mately equal steps on a logarithmic 
scale of photometric value. In keeping 
with this fact, the step on the modern 
scale of stellar magnitude has now been 
standardized at 4 decibels (0.4 log unit) 
(13). [Actually, the early astronomers’ 
scales differed among themselves, and 
most of them were slightly, but systemati- 
cally, different from the logarithmic 
scale (14).] 

So here we have two classes of sensory 
measures lending some degree of cre- 
dence to the logarithmic law: the results 
of measuring differential sensitivity and 
the results of partitioning a sensory con- 
tinuum into equal-appearing intervals. — 

Then what about Plateau’s view? Is 
there any experimental evidence that 
supports the power law? Actually, Pla- 
teau appears to have been the first ex- 
perimenter to bring the partitioning 
method out of the heavens and into the 
laboratory; or, more precisely, into the 
studio, for he asked eight artists to paint 
a gray that would appear halfway be- 
tween extreme black and white. The 
eight grays, independently produced, 
turned out to be “presque identiques.” 
Furthermore, the goodness of the parti- 
tion into equal intervals—black to gray 
to white—appeared to remain stable 
under different degrees of illumination. 
Starting from this latter fact, Plateau 
conjectured his power law. 

Unfortunately, for reasons we will con- 
sider shortly, the method of partitioning 
is not capable of verifying the power law. 
It was because Plateau did not know 
this fact that he later felt obliged to 
change his mind about the law. Actually, 
however, he never should have changed 
it, for he was right in his basic conjec- 
ture. The correct law is the power law. 


Ratio Scale of Sensory Magnitude 


In our struggle to discover the meas- 
ures of things, we do not always hit upon 
the simplest and easiest procedure first 
off. Fechner’s method of constructing a 
scale by the tedious process of measuring 
just noticeable differences and counting 
them off was involved and indirect—and 
even included one of Russell’s larcenous 
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Fig. 1. Direct magnitude estimations of 
the apparent brightness of a small target 
subtending an angle of about 1.5 minutes 
of arc. The observer was first shown a 
luminance of 92 decibels and told to call 
it “10.” Relative to this modulus he then 
estimated the other brightnesses, which 
were presented twice each in irregular 
order. Points are medians for 15 ob- 
servers. The straight line in this log-log 
plot determines a power function with an 
exponent of 0.47. 


postulates in the bargain. Plateau’s 
method was more direct, certainly, but it 
aimed, at best, only at the construction of 
an interval scale—one on which the zero 
point would be arbitrary and on which 
ratios could have no meaning. 

Clearly, if a ratio scale was to be 
achieved, judgments of subjective ratios 
would have to be made. In the early 
1930’s the first serious efforts to get peo- 
ple to respond to ratios of sensory mag- 
nitude finally got under way, and over 
the past few years a swelling tide of ratio 
scaling procedures has given this whole 
subject an exciting new look. It turns 
out that the ordinary thoughtful observer 
can make quantitative estimates of sen- 
sory events. He can adjust a light so that 
it appears half as bright as another, or a 
fifth as bright, or a tenth as bright. He 
can also set it to a given multiple of the 
apparent brightness of a standard light. 
Furthermore, given some _ standard 
brightness, to which is assigned an arbi- 
trary value such as 10, the typical ob- 
server can assign numbers to other bright- 
nesses proportional to their apparent 
level, as he sees them. These and several 
others are the procedures used. 

On 17 different perceptual continua 
the application of these methods has re- 
sulted in power functions. To a fair ap- 
proximation, estimated subjective magni- 
tude is proportional to the stimulus 
magnitude raised to a power. The expo- 
nents, experimentally determined, have 





ranged from about 0.3 for loudness to 
3.5 for the subjective intensity of electric 
shock applied to the fingers. The funda- 
mental psychophysical law that emerges 
from these findings is simply this: equal 
stimulus ratios produce equal subjective 
ratios. That is all there is to it. The pro- 
portionality between stimulus ratios and 
subjective ratios is a pervasive first-order 
relation, observed in empirical studies on 
numerous perceptual continua. Second- 
order departures from this law are sure 
to exist (we already know about some of 
them), but the wide invariance of the 
first-order relation is a matter of prime 
importance. 

I was particularly interested to see 
what form the ratio scale of subjective 
magnitude would take for small luminous 
targets resembling a star, for the astron- 
omers’ estimates of stellar magnitudes 
gave us the first psychological scale, 
though it was not a ratio scale. Fifteen 
subjects were asked to assign numbers 
proportional to the apparent brightness 
of a small spot of light resembling a star, 
whose intensity was varied over a range 
of 30 decibels (15). The median esti- 
mates gave a close approximation to a 
power function with an exponent of 0.47. 
Thus, the apparent subjective magnitude 
of the “star” grows approximately as the 
square root of the photometric level (see 
Fig. 1). (The exponent here is greater 
than that for larger luminous targets, 
where the exponent is close to one- 
third.) 

Now the question arises, why did the 
early astronomers’ scale approximate a 
logarithmic function, whereas direct esti- 
mations of apparent brightness give a 
power function? This stubborn question, 
which has long been a puzzle, actually 
turns out to have a very simple answer. 
It hinges on the fact that a person’s sen- 
sitivity to differences (measured in sub- 
jective units) is not uniform over the 
scale—a fact related to Weber’s law. A 
given difference that is large and ob- 
vious in the lower part of the range is 
much less impressive in the upper part 
of the scale. This asymmétry in the ob- 
server’s sensitivity to differences produces 
a systematic bias whenever he tries to 
partition a continuum into equal-appear- 
ing intervals. On all continua of the class 
I have called “prothetic” (6), of which 
brightness is one, we observe that the 
scale constructed by partitioning into 
categories is a convex function of the 
ratio scale obtained by direct estimation 
—that is, the category scale plotted 
against the ratio scale gives a curve that 
is concave downward (see the upper 
curve in Fig. 2). 
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Fig. 2. Judgments of brightness on a category scale from 1 to 7. A luminance of 80 
decibels was presented and called “1,” and one of 110 decibels was presented and called 
“7.” The observer then judged the various levels twice each in irregular order. Points 
are averages for 15 observers. The results are plotted against two different abscissa scales. 
The triangles are plotted against the magnitude scale obtained from the line in Fig. 1. 
The circles are plotted against the luminance scale in decibels. Note that the triangles 
determine a curve that is concave downward. The lower curve (circles) suggests that 
partitioning into a finite number of categories produces a function that is roughly loga- 


rithmic, but not precisely so. 


The systematic bias that warps our 
judgments whenever we try to divide a 
segment of a prothetic continuum into 
equal-appearing intervals was presumably 
operating, of course, when the early as- 
tronomers arranged their scale of stellar 
magnitudes. The bias was apparently 
strong enough to make this scale approxi- 
mate a logarithmic function of photo- 
metric intensity. But this roughly logar- 
ithmic outcome really helps Fechner’s 
argument not at all, for when we look 
more carefully at the processes involved, 
we find that the form of the scale of stel- 
lar magnitudes is merely another ex- 
ample of the fact that man exhibits a 
built-in bias whenever he tries to parti- 
tion a segment of a prothetic continuum. 
It is too bad that Plateau, when con- 
fronted with the results of another ex- 
periment on partitioning (conducted by 
Delboeuf), let himself be persuaded to 
renounce the power law. 

Our confidence in the view that some 
kinds of partitioning are subject to bias 
gathers strength from the finding that 
not all partitioning is distorted in this 
manner. On another class of continua, 
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called “metathetic,” where sensitivity is 
not asymmetrical, the process of parti- 
tioning may produce an unbiased, linear 
scale (15). Pitch is an example of a 
metathetic continuum, whereas loudness 
is prothetic. With loudness, the physio- 
logical process underlying our discrimina- 
tions seems to involve the addition of ex- 
citation to excitation. With pitch, the 
process is believed to be the substitution 
of excitation for excitation, a change in 
the locus of the excitation. It is indeed 
interesting that the difference between 
these two basic classes of physiological 
mechanisms reflects itself in the behavior 
of the psychological scales which we con- 
struct from the sensory responses in- 
volved. 


The Ear as a Compressor 


Since scales of measurement bear little 
fruit if they do not serve to predict or 
explain anything, it is fair to ask what 
other insights into natural phenomena 
may stem from this boom in sensory 
measurement. I do not pretend to know 





where it all will lead, but I would like 
to cite one final example of its bearing on 
an interesting question. 

One of the amazing properties of a 
sensory system like hearing is the almost 
incredible dynamic range of its opera- 
tion. Energy ranges of billions to one are 
taken easily in stride (16). In order to 
encompass such dynamic ranges, in order 
to detect sound vibrations whose ampli- 
tudes are less than the diameter of a 
hydrogen molecule and, at the same 
time, respond adequately to a thunderous 
roar, the sensory system must behave in 
some sense as a “compressor.” The inter- 
esting question is, where does the com- 
pression take place—in the end organ or 
in the central nervous system? 

First, it is to be noted that the de- 
gree of the compression we are con- 
cerned with is given by the exponent of 
the power function relating loudness to 
sound intensity (16). This exponent of 
about 0.3 tells us that in order to double 
the apparent loudness we must multiply 
the energy by a factor of about ten (or 
the sound pressure by the square root of 
ten). Contrast this relation with the 
growth of the subjective intensity of 
electric shock, which shoots up as the 
3.5 power of the current applied to the 
fingers (77). Here, when we double the 
current, the typical observer judges the 
shock to be some nine or ten times as 
great as it was previously. There is no 
compression under this direct electrical 
stimulation. On the contrary, the system 
behaves as though it contained an “ex- 
pander” of some sort. Through the direct 
measurement of sensory magnitudes, a 
striking difference is revealed between 
the behaviors of two sensory mechan- 
isms. 

Now the question is, what would hap- 
pen if we were to stimulate the auditory 
nerve directly with an electric current? 
Some of us once explored this problem 
in a group of clinical patients whose mid- 
dle ears had been opened, for one reason 
or another, so that an electrode could be 
placed inside the open cavity (18). Since 
other nerves, such as the facial and the 
vestibular, were readily stimulated under 
these circumstances, we had reason to 
believe that electrical stimulation also 
reached the auditory nerve, as indeed it 
must have done in those ears that heard 
only a noise whose character bore no 
systematic relation to the frequency of 
the stimulating current. A random, un- 
patterned excitation of the auditory 
nerve fibers would be expected to result 
from a current applied to the middle ear, 
and an unpatterned excitation of fibers 


SCIENCE, VOL. 127 





1ap- 
tory 
ent? 
lem 
nid- 
ason 
1 be 
ince 
the 
nder 
n to 
also 
ad it 
eard 


itory 
esult 


ear, 
ibers 








should lead to the perception of noise 
rather than tone. 

The interesting thing, from our present 
point of view, was the rapid growth of 
the loudness of the noise as the current 
was increased. The patient was asked to 
compare the noise with a sound pro- 
duced by an acoustic stimulus led to his 
normal, unoperated ear. He adjusted the 
loudness in his normal ear to match the 
loudness of the noise in the operated ear. 
This simple procedure disclosed a star- 
tling fact. The growth of loudness was 
many times steeper under electrical than 
under acoustical stimulation. The expo- 
nent of the power function under electri- 
cal stimulation was, in fact, of about the 
same order of magnitude as that ob- 
served when a 60-cycle current was ap- 
plied to the fingers. 

Many interesting questions are raised 
by these measurements, but one implica- 
tion is clear. The “compression” observed 
in the normal response of the auditory 
system to a sound stimulus is apparently 
not an affair of the central nervous sys- 
tem, for if we bypass the ear and stimu- 
late the auditory nerve directly, we de- 
tect no compression. Rather, there re- 
sults an “expansion” in the subjective 
response. Apparently, therefore, it is to 
the end organ itself that we must look 


for the mechanism of compression that 
governs the slow growth of loudness with 
acoustic intensity. 

So it appears that, with the aid of 
scales constructed for the measurement 
of sensation, we may have disclosed a 
fundamental difference between two 
transducer mechanisms. The transduc- 
tion of sound energy into nervous energy 
is by way of an “operating characteristic” 
that somehow compresses the over-all 
sensory response. The transduction of 
electrical energy into nervous energy 
seems to follow quite a different rule. To 
be sure, this outcome is but a trifle in the 
vast and relentless contest to unwind the 
tangle of nature, but it testifies, in sim- 
ple example, to the profit that may ac- 
crue from measuring the “unmeasur- 
able” (19). 
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Science Education Legislation 
for 1958 


Congressional hearings are now being 
held on proposed legislation for addi- 
tional Federal support for education, es- 
pecially science and language education, 
in the United States. There are two 
major bills, On 28 January, Senator H. 
Alexander Smith of New Jersey, for him- 
self and 10 other senators, introduced a 
bill entitled the “Educational Develop- 
ment Act of 1958” (S.3163). This bill 
contains the recommendations that were 
presented in President Eisenhower’s Edu- 
cation Message to Congress on 27 Janu- 
ary. An identical bill (H.R.10278) was 
introduced in the House of Representa- 
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tives by Carroll D. Kearns of Pennsyl- 
vania. On 30 January, Senator Lister 
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entitled “The National Defense Educa- 
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(H.R.10381) was introduced in the 
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day by Carl Elliott of Alabama. Several 
other bills dealing with educational mat- 
ters have been introduced, but this 
analysis will be confined to the two 
major bills. All of the Senate bills have 
been referred to the Committee on Labor 
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bills to the Committee on Education and 
Labor. 
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following discussion the bill introduced 
by Senator Smith and Congressman 
Kearns will be referred to as the Admin- 
istration bill; the one introduced by 
Senator Hill and Congressman Elliott, 
as the Hill-Elliott bill. 

Purposes. Both are omnibus bills with 
broad objectives. The purposes are simi- 
lar, but there are some interesting dif- 
ferences in wording. 

The purposes of the Administration 
bill are “to encourage and assist in the 
expansion and improvement of educa- 
tional programs to meet critical national 
needs through the early identification of 
student aptitudes, strengthening of coun- 
seling and guidance services in public 
high schools, provision of scholarships for 
able students needing assistance to con- 
tinue their education beyond high school; 
strengthening of science and mathe- 
matics instruction in the public schools; 
expansion of graduate programs in col- 
leges and universities, including fellow- 
ships; improvement and expansion of 
modern foreign language teaching; im- 
proving state educational records and 
statistics; and for other purposes.” 

The purposes of the Hill-Elliott bill 
are “to strengthen the national defense, 
advance the cause of peace, and assure 
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the intellectual preeminence of the 
United States, especially in science and 
technology, through programs designed 
to stimulate the development and to in- 
crease the number of students in science, 
engineering, mathematics, modern for- 
eign languages, and other disciplines, and 
to provide additional facilities for the 
teaching thereof; to promote the devel- 
opment of technical skills essential to 
the national defense; to assist teachers 
to increase their knowledge and improve 
their effectiveness; to inform our scien- 
tists promptly and effectively of the re- 
sults of research and study carried on in 
the United States and throughout the 
world; and for other purposes.” 

If the memory of some of the people 
on Capitol Hill is correct, the Hill- 
Elliott bill is the first in the history of 
the United States which specifically 
states the intention to “. . . assure the in- 
tellectual preeminence of the United 
States, ..” 

In addition to the provisions described 
below, the Administration has recom- 
mended a very substantial increase in 
the budget of the National Science Foun- 
dation to enable the Foundation to in- 
crease its support for basic research, grad- 
uate fellowships in the sciences, and, in 
particular, improvement of teaching and 
education in the sciences, The proposed 
budget for science education is five 
times as large as the current appropria- 
tion. The Administration has adopted 
the position that programs that are con- 
fined to science and that involve direct 
negotiations with institutions of higher 
education are the responsibility of the 
National Science Foundation, while pro- 
grams that include all fields of study, 
and those that are operated through 
state departments of education, are the 
responsibility of the U.S. Office of Edu- 
cation. With the exception of the science 
information service provisions of the 
Senate version of the Hill-Elliott bill, 
the bills discussed below concern pro- 
grams that fall entirely within the re- 
sponsibility of the Office of Education. 
Proposed expansions in the National Sci- 
ence Foundation programs will be dis- 
cussed in a later issue of Science. 

Student guidance. The authors of both 
bills recognize the importance of pro- 
viding improved student counseling and 
guidance concerning immediate and fu- 
ture educational and vocational plans. 
To encourage the states to establish 
guidance programs or to expand existing 
ones, both bills offer matching funds, on 
a 50-50 basis, in support of state plans 
that meet the approval of the U.S. Com- 
missioner of Education. The Administra- 
tion bill offers up to $1.25 a year for each 
pupil in grades 9 through 12 (estimated 
total, $90 million in 4 years), The Hill- 
Elliott bill offers $15 million a year on 
a permanent basis, to be matched by the 
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states in the third and succeeding years 
but not in the first two years. 

Recognizing that there are not now 
enough well-trained counselors to pro- 
vide the guidance service that is desired, 
both bills would authorize the Commis- 
sioner of Education to contract with col- 
leges and universities to run special in- 
stitutes for training counselors. In the 
Administration bill, the amount of 
money for this purpose is left to the dis- 
cretion of Congress. In the Hill-Elliott 
bill the sum of $6 million a year is given 
and the stipend for persons attending 
summer institutes is set at $75 a week 
plus $15 a week for each dependent. 

Scholarships. Both bills provide for a 
substantial undergraduate scholarship 
program. The Administration bill pro- 
poses an appropriation of $7.5 million 
the first year, with that much added each 
year until in the fourth and final year 
$30 million is appropriated. The Office 
of Education estimates that this money 
will provide about 10,000 new scholar- 
ships each year for four years. The Hill- 
Elliott bill calls for 40,000 scholarships 
a year for six years. In both cases, the 
scholarships are good for four years if 
the holder continues to do satisfactory 
work in college. 

In both cases, money for the scholar- 
ships is to be allotted to state commis- 
sions in accordance with plans prepared 
by these commissions and approved by 
the U.S. Commissioner of Education. 

Selection of scholarship winners is, in 
both bills, to be on the basis of ability. 
Scholarship holders may attend any ac- 
credited college or university that ac- 
cepts them and may work in any field, 
but in both bills it is indicated that em- 
phasis should be given to students who 
show particular interest and ability in 
science and mathematics. The . Hill- 
Elliott bill gives equal emphasis to mod- 
ern foreign languages. 

There is an important difference in the 
nature and purpose of the scholarships 
proposed in the two bills. The Adminis- 
tration bill proposes to award a certifi- 
cate to all winners and to allot an 
amount of money which is determined 
by the student’s resources and needs. The 
purpose is to aid needy students to at- 
tend college, and scholarships are in- 
tended only for students who demon- 
strate need. The amount is not in any 
case to exceed $1000 a year and is ex- 
pected to average about $750. In the 
Hill-Elliott bill, the scholarships are of 
$1000 a year and are independent of 
need. The scholarships are intended to 
recognize merit, and the authors hope 
that this program will stimulate intel- 
lectual interest and achievement widely 
throughout the high schools of the na- 
tion. 

The Hill-Elliott bill includes several 
provisions which are not in the Admin- 





istration bill. One is for an additional 
20,000 scholarships for the first year 
(1958-59) for students who are already 
in college, or who have been in college, 
and who therefore are not eligible for 
the regular scholarships. 

The Hill-Elliott bill also authorizes a 
loan fund of $40 million a year from 
which approved students could borrow 
up to $1000 a year. Repayment would 
not begin until one year after the date 
on which the borrower ceases to be a 
full-time student. Interest, at 2 percent, 
will not begin to accrue until the begin- 
ning of the time for repayment, nor will 
interest accrue while the student is in 
school, in the armed forces, or employed 
as a teacher at elementary, secondary, 
or collegiate level. The recipient of a 
loan who later becomes a teacher will 
have the loan canceled at the rate of 20 
percent for each complete academic year 
of teaching. 

An additional feature of student sup- 
port, included in the Hill-Elliott but not - 
in the Administration bill, is the proposal 
that there be appropriated $25 million a 
year, which will be made available to 
institutions of higher education that ap- 
ply for grants. This money can be used 
to pay 50 percent of the cost of employ- 
ing undergraduate students for work that 
is connected with the operation of the 
institution and, to the maximum extent 
possible, related to the field of study of 
the student. Again, special consideration 
is to be given to students of superior ca- 
pacity and preparation in science, mathe- 
matics, engineering, and modern foreign 
languages. 

Fellowships and graduate education. 
Both bills contain provisions for the sup- 
port of graduate students, and in both 
the emphasis is on giving graduate train- 
ing to students who are likely to become 
teachers in institutions of higher educa- 
tion. After that agreement, however, 
there is an important divergence in the 
two proposals. Under the Administration 
bill, grants would be made to individual 
universities. Each university would grant 
fellowships of such number and size as 
are recommended by the university and 
approved by the Commissioner of Edu- 
cation, and would be entitled to a grant 
of not more than $125,000 a year from 
which it could either (i) retain up to 
$500 a year for each student awarded 
a fellowship, or (ii) pay half of the ad- 
ditional salary and other costs charge- 
able to the establishment of a new grad- 
uate program or the expansion of an 
existing one. The amount for fellowships 
is not stated in the bill, but was given 
in the President’s message as $2.8 million 
in the first year, rising to $12.6 million 
in the fourth year. 

Under the Hill-Elliott bill, there would 
be awarded, on a national basis, 1000 
fellowships the first year and 1500 addi- 
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tional ones in each of the next five years. 


Each would be tenable for up to three 
years. Fellows could attend any univer- 
sity that admitted them and would re- 
ceive stipends of $2000 for the first post- 
baccalaureate year, $2200 for the second, 
and $2400 for the third. In each case, an 
additional allowance of $400 a year for 
each dependent would be authorized, as 
would an allowance of up to $1000 for 
payment to the university to help meet 
the costs of instruction. 

Improvement of teaching. Both bills 
contain several provisions for the allo- 
cation of funds to state educational agen- 
cies or directly to educational institutions 
for the improvement of teaching. The 
Administration bill would authorize $15 
million a year to state educational agen- 
cies, apportioned among the states in ac- 
cordance with the number of school-age 
children, to pay one half the cost of ap- 
proved programs for supervising instruc- 
tion in science and mathematics; for 
improving science and mathematics cur- 
ricula, instructional methods, and equip- 
ment; or for improving the undergradu- 
ate eduation in science and mathematics 
of students who expect to become teach- 
ers of those fields. To be eligible for 
grants, programs must either be new or 
be expansions of existing programs. They 
may be for elementary or secondary edu- 
cation, 

The Hill-Elliott bill provides for allo- 
cation among the states of $10 million a 
year, on a matching basis, for paying or 
supplementing the salaries of science, 
mathematics, and modern foreign lan- 
guage consultants. In the Administration 
bill, the already mentioned provision for 
grants for supervision of the teaching of 
science and mathematics would allow the 
employrnent of consultants in these 
fields. 

The AAAS can take a particular in- 
terest in these provisions, for both bills 
recognize the value of consultants similar 
to those sponsored by the AAAS in Ne- 
braska, Oregon, Pennsylvania, and Texas 
for the past two years. These experi- 
enced and expert teachers have served 
as consultants in mathematics and sci- 
ence to high school teachers whom they 
have helped, on an individual basis, with 
their subject matter and teaching prob- 
lems, This program has been enthusias- 
tically endorsed by teachers and super- 
intendents in the four areas in which the 
AAAS has (with funds provided by the 
Carnegie Corporation and with the co- 
operation of the state university and the 
state department of education) been able 
to establish these programs. 

The Administration bill would also 
authorize $150 million a year to be al- 
lotted among the states, on a matching 
basis, to allow the employment of addi- 
tional qualified science or mathematics 
teachers and to increase the compensa- 
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tion of science and mathematics teachers. 
This money might also be used for the 
provision of laboratory and other special 
teaching equipment. To be eligible for a 
grant, a plan would have to be approved 
by the state educational agency, and any 
teacher whose compensation is paid or 
increased under such a program would 
have to meet minimum qualifications 
set by the state. 

Provisions under the Hill-Elliott bill 
are somewhat different. Forty million 
dollars a year would be made available 
for allotment to the states on the basis 
of a formula that takes into account both 
the size of the school-age population and 
the income per school-age child in the 
state. These funds would be available, 
on a matching basis, for approved proj- 
ects to acquire facilities for the teaching 
of science and mathematics. 

The Hill-Elliott bill would make an 
additional $40 million a year available 
for improving science and mathematics 
teaching facilities of institutions of higher 
education. 

The Hill-Elliott bill also authorizes 
$75 million a year for payments to teach- 
ers who enroll for advanced study in 
summer sessions, and $25 million a year 
to teachers who enroll for advanced 
study in extension courses offered by in- 
stitutions of higher education. Stipends 
for summer session work would be $75 
a week plus $15 a week for each depend- 
ent. Stipends for extension study would 
amount to $7 for each day on which a 
course is attended plus tuition and uni- 
versity fees. Money for these purposes 
would be apportioned among the states, 
would be available for both elementary 
and secondary school teachers, and 
would not require matching by the 
states. Teachers in all fields of instruc- 
tion would be eligible, but special con- 
sideration would be given to those who 
wanted to undertake advanced study in 
science, mathematics, and foreign lan- 
guages and it would be required that the 
advanced study be in a subject matter 
field appropriate to the teacher’s respon- 
sibilities, 

Foreign language instruction. In the 
Hill-Elliott bill there is recognition of 
the special need to improve the teaching 
of modern foreign languages, and various 
provisions (scholarships, fellowships, 
teacher training, and s° ‘vrth) apply to 
foreign languages as they do to science 
and mathematics. 

The Administration bill devotes a spe- 
cial section to foreign languages and con- 
tains some provisions that are not found 
in the Hill-Elliott bill. Through grants 
or contracts with institutions of higher 
education, the Commissioner of Educa- 
tion is authorized to support short-term 
and regular session institutes for ad- 
vanced training of teachers or prospec- 
tive teachers of foreign languages, and to 


pay stipends to teachers attending these 
institutes. The institutes would be simi- 
lar in character and purpose to those in 
the fields of science and mathematics 
that the National Science Foundation 
has supported for the past several years. 

The Administration bill also authorizes 
the Commissioner of Education to make 
matching grants to enable institutions of 
higher education to establish and operate 
special centers for the teaching of those 
modern foreign languages for which the 
Commissioner determines that adequate 
instruction is not already available in the 
United States and for which the Federal 
Government, business, industry, or edu- 
cation needs teachers or translators. 

To support the provisions described in 
the two preceding paragraphs, the Com- 
missioner of Education is authorized to 
make studies of the need for training in 
foreign languages and to conduct re- 
search on methods of teaching and the 
development of specialized materials for 
language teaching. 

Congressional citations. As a device 
for increasing student motivation, the 
Hill-Elliott bill authorizes the Commis- 
sioner of Education to award to the top 
5 percent of high school graduates 
medals and scrolls bearing the inscrip- 
tion, “Congressional citation for out- 
standing scholastic achievement.” No 
similar provision occurs in the Adminis- 
tration bill. 

Vocational education. The Hill-Elliott 
bill provides $20 million a year, on a 
matching basis, for increased assistance 
to the states for training technicians in 
essential skills. 

Science information service. The Sen- 
ate version of the Hill-Elliott bill in- 
cludes provisions for establishing a sci- 
ence information service within the 
National Science Foundation. The paral- 
lel bill in the House of Representatives 
does not contain these provisions, nor 
does the Administration bill. The reason 
for this one difference between the 
House and Senate bills is not disagree- 
ment over the desirability of a science 
information service but rather a differ- 
ence in the operations of the House and 
Senate. The Senate bill has been referred 
to the Senate Committee on Labor and 
Public Welfare, which has cognizance 
over the National Science Foundation as 
well as educational activities. The com- 
panion bill in the House was referred to 
the Committee on Education and Labor, 
which has cognizance over educational 
matters but not over the activities of the 
National Science Foundation. Legisla- 
tion in the House concerning a science 
information service can, therefore, more 
conveniently be embodied in separate 
legislation. 

The Senate version of the Hill-Elliott 
bill authorizes the National Science 
Foundation to provide or arrange for the 
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provision of indexing, abstracting, trans- 
lating, and other services leading to the 
more effective dissemination of scientific 
information, and also authorizes the 
Foundation to undertake programs to 
develop new or improved methods, in- 
cluding mechanized systems, for making 
scientific information available. No 
budget is included, but the bill author- 
izes the appropriation each year of such 
sums as may be necessary to carry out 
these provisions. 

Research and information. The Ad- 
ministration bill authorizes the, payment 
of up to $50,000 a year, on a matching 
basis, to assist any state to improve the 
adequacy and reliability of its educational 
statistics. This money is available only 
for new or expanded services. 

The provisions of the Hill-Elliott bill 
are quite different: the Commissioner of 
Education is authorized to conduct, as- 
sist, and foster reseach on the develop- 
ment and use of television, radio, mo- 
tion pictures, and related media of 
communication which may prove of 
value in education. In the next six years, 
$55 million would be provided for these 
purposes, Contracts may be written with 
educational or other institutions; motion 
pictures, film strips, recordings, and so 
on, may be purchased and adapted; and 
other materials may be obtained for 
these purposes. 

Money and time. The Administration 
bill would, if enacted, last for four years. 
At the end of that time its authorization 
would expire, except for continuing to 
completion the scholarships and fellow- 
ships already granted. It is impossible to 
state precisely the cost, because dollar 
figures have not been established for all 
of the proposed programs. The cost 
would, however, increase slightly during 
the four years, because the total number 
of scholarship and fellowship stipends 
would increase. In round numbers, ap- 
proximately $1 billion of Federal money 
would be called for over the four-year 
period. 

The Hill-Elliott bill would extend for 
six years, but some of its provisions and 
authorizations would continue indefi- 
nitely. Partly because proposed expendi- 
tures in any one year are larger, and 
partly because the period of time cov- 
ered is six rather than four years, the 
total amount of Federal money called 
for by the Hill-Elliott bill is approxi- 
mately twice as great as the $1 billion 
of the Administration bill. 

Dart WoLFLE 
AAAS 


Control of Space Research 


The Council of the Federation of 
American Scientists, an organization of 
some 2000 scientists and engineers, re- 
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leased a statement on 5 February that 
urges that “the most serious considera- 
tion be given by Congress and the Ad- 
ministration to placing further U.S. re- 
search and developnient in the field of 
outer space under civilian control,” and 
that, further, “all outer space research 
by scientists of all nations be carried 
out under the aegis of a single inter- 
national agency under the United Na- 
tions.” The FAS statement also endorses 
legislation introduced in the Senate on 
23 January by Senator Clinton P. An- 
derson (D., N.M.) “to achieve the de- 
velopment and control of outer space for 
peaceful purposes by the United States 
and all friendly nations working cooper- 
atively..." 

Hearings on the proposal (S. 3117) 
opened on 6 February before the new 
Subcommittee.on Outer Space Propul- 
sion of the Joint Atomic Energy Com- 
mittee. Anderson, who heads the sub- 
committee, would place United States 
space research under the Atomic Energy 
Commission, authorize a new national 
laboratory for space research, and urge 
establishment of an international space 
research laboratory [Science 126, 331 
(14 Feb. 1958)]. 

Other recent actions related to the 
administration of space research are as 
follows. 

Senate space advisory group. On 6 
February the Senate created a 13-mem- 
ber committee to explore the problems 
of outer space and recommend whether 
or not control of future programs should 
be under civilian or military auspices. A 
resolution authorizing the new commit- 
tee was passed by a 78-to-1 vote just 24 
hours after it was introduced by Senate 
Majority Leader Lyndon B. Johnson 
(D., Tex.). [Simultaneously, Represen- 
tative Merwin Coad (D., Ia.) -intro- 
duced a resolution in the House calling 
for a 31-member committee in that body 
to make a study of the problems of astro- 
nautics and space travel.] The new space 
group is made up of representatives 
of the following Senate committees: Ap- 
propriations, Foreign Relations, Armed 
Services, Interstate and Foreign Com- 
merce, Government Operations, and the 
Joint Committee on Atomic Energy. All 
Senate bills dealing with astronautics 
and space exploration, now scattered 
among these committees, will go to the 
new committee. 

Advanced Research Projects Agency. 
An Advanced Research Projects Agency 
to handle “the research and develop- 
ment phases of advanced science pro- 
grams, including satellites and other 
outer space projects,” was proposed by 
President Eisenhower in a request to 
Congress on 7 January for emergency 
funds to speed U.S. missile and defense 
programs. The House (15 January) ap- 
proved a $549 million ernergency defense 


bill, including authorization for estab- 
lishment of ARPA. The Senate Armed 
Services Committee approved (28 Janu- 
ary) the House-passed bill, but elimi- 
nated the provision for ARPA, indicat- 
ing that it should be dealt with in 
separate legislation. 

However, on 7 February Secretary of 
Defense Neil H. McElroy announced 
the establishment of ARPA and _ the 
appointment of Roy W. Johnson as its 
head. Johnson, a vice president of the 
General Electric Company of New York, 
will resign from General Electric on 1 
April, but will spend two or three days 
a week on his new assignment prior to 
that date. 

William M. Holaday, director of 
guided missiles in the Department of 
Defense, previously had been named to 
take charge of space planning. He and 
Johnson will decide between themselves 
when to transfer. responsibilities. The 
Advance Research Projects Agency is 


the first federal agency created to devise ' 


rockets for outer space, antimissile mis- 
siles, satellites, and other vehicles for 
use in space. 

NACA. The National Advisory Com- 
mittee for Aeronautics proposed, in a 
resolution released 27 January, that it 
take over leadership of space research 
in cooperation with existing military and 
civilian scientific agencies. NACA di- 
rector Hugh Dryden said the National 
Science Foundation and the National 
Academy of Sciences would plan scien- 
tific experiments: NACA would “con- 
duct flights for scientific purposes within 
its capabilities or jointly’ and expand 
its laboratories. NACA would work with 
ARPA, and eliminate the need for set- 
ting up a new agency or department. 
Said the Washington Post editorially (29 
January) : 

“NACA’s plan deserves sympathetic 
consideration. . . . A new civilian agency 
like the AEC would lack the advantage 
of established facilities, personnel, work- 
ing relationships and experience. All- 
military control would be unwise . . . 
any hope of a joint Russian-American 
venture in space . .. would be seriously 
diminished by making the American 
role a military one.” 

Preparedness Committee proposals. 
In its Interim Report, released 23 Janu- 
ary after extensive hearings, the Senate 
Preparedness Subcommitteee, which is 
headed by Senator Johnson, made 17 
recommendations to improve the U.S. 
defense and missile organization. In- 
cluded were the suggestions that (i) this 
country “provide for a freer exchange of 
scientific and technical information be- 
tween the nations of the free world”; 
and (ii) “accelerate and expand re- 
search and development programs, pro- 
vide funding on a long-term basis, and 
improve control and administration 
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within the Department of Defense or 
through the establishment of an inde- 
pendent agency.” 

Eisenhower on space control. On 12 
January President Eisenhower wrote to 
Premier Bulganin: “I propose that we 
agree that outer space would be used 
only for peaceful purposes. We face a 
decisive moment in history in relation 
to this matter. Both the Soviet Union 
and the U.S. are now using outer space 
for the testing of missiles designed for 
military purposes. The time to stop is 
now. ... If indeed it be the view of the 
Soviet Union that we should not go on 
producing ever newer types of weapons, 
can we not stop the production of such 
weapons which would use or, more ac- 
curately, misuse, outer space, now for 
the first time opening up as a field for 
man’s exploration? Should not outer 
space be dedicated to the peaceful uses 
of mankind and denied to the purposes 
of war? That is my proposal... .” 


National Federation of 
Abstracting Services 


A National Federation of Science Ab- 
stracting and Indexing Services was 
formed last month at a 3-day meeting in 
Philadelphia (see editorial, “Strength 
through Union,” in 14 February issue). 
The conference, which was organized by 
Biological Abstracts and supported by 
the National Science Foundation, was 
attended by 34 representatives of 14 
United States abstracting and indexing 
services and 11 representatives of the 
following organizations: the AAAS, the 
NSF, American Geological Institute, 
the American Geophysical Union, 
UNESCO, and the U.S. Joint Publica- 
tions Research Service. 

The new federation will endeavor 
through cooperative measures, education 
and research to improve the abstracting, 
indexing and analysis of scientific infor- 
mation so that such information will be 
more readily available to all scientists 
and technologists in this country and 
throughout the English-speaking world. 

The opening session of the conference 
was addressed by Detlev W. Bronk, pres- 
ident of the Rockefeller Institute and 
president of the National Academy of 
Sciences. He commented that the con- 
ference provided an example of Amer- 
ican institutions working at their best, 
the participants having come together in 
an informal way to see how by coopera- 
tion they could improve their services 
and work together toward common 
goals. He deplored the growing tend- 
ency to believe that large and difficult 
tasks should be relegated to the Federal 
Government. 

In the area of scientific information 
services, Bronk said that he does not 
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think it necessary to create a large na- 
tional scientific information center just 
because the Soviet Union has such a 
center. 

The objective of the newly formed 
federation is to improve the documenta- 
tion (abstracting, indexing, and analyz- 
ing) of the scientific and technological 
literature of the world in such a manner 
as to make it readily available to all 
scientists and technologists: (i) by en- 
couraging the development of abstract- 
ing and indexing for those specialized 
subject fields not at present covered by 
such services, and the further develop- 
ment of existing services; (ii) by seek- 
ing greater uniformity in such matters 
as journal citations and abbreviations, 
and transliteration of foreign language 
titles; (iii) by cooperation, education, 
research, and the pursuit of mutually 
useful enterprises, to strive for the best 
possible research information services 
for science and technology in the United 
States and abroad. 

Each of the abstracting and indexing 
services represented at the conference 
will name a representative to a tem- 
porary council to serve until the new 
federation is formally organized, at 
which time other eligible abstracting 
and indexing services will be invited to 
join. An interim executive committee of 
three will act for the temporary council 
in taking the necessary steps leading to 
the formal organization and incorpora- 
tion of the federation. The members of 
the executive committee are G. Miles 
Conrad of Biological Abstracts, chair- 
man; Dale B. Baker of Chemical Ab- 
stracts; and John C. Green of the Office 
of Technical Services, U.S. Department 
of Commerce. Funds for setting up a 
secretariat of the federation will be con- 
tributed on a voluntary basis by services 
represented at the conference as an ex- 
pression of their interest in the develop- 
ment of the new organization. It is ex- 
pected that grants and donations will 
help to maintain and to expand tise ac- 
tivities of the federation. 


Grants, Fellowships, and Awards 


Cardiology. The American Heart As- 
sociation has received a special grant 
from the National Heart Institute to per- 
mit a limited number of research scien- 
tists in the cardiovascular field to attend 
the third World Congress of Cardiology 
in Brussels, Belgium, 14-21 September. 
The funds will provide for round-trip 
air travel from New York to Brussels 
plus a per diem allotment during the 
Congress. Younger investigators who 
would otherwise be likely to experience 
difficulty in obtaining funds for this pur- 
pose will be given preference. Requests 
for application blanks should be sent 





immediately to the Assistant Medical 
Director for Research, American Heart 
Association, 44 23rd St., New York 10, 
N.Y. 

Secondary School Teaching. The Na- 
tional Science Foundation has an- 
nounced that it will accept proposals 
from universities and colleges interested 
in sponsoring in-service institutes for 
secondary school teachers of science and 
mathematics to be held during the aca- 
demic year 1958-59. These especially 
designed in-service institutes will be held 
outside regularly scheduled school hours 
so that teachers may attend while still 
teaching full time in their schools. Foun- 
dation support to some 25 institutes will 
cover all tuition and fees, plus any other 
direct costs to the college or university 
directly attributable to the program. 
Though the foundation does not provide 
stipend support for participants in the 
in-service program, the NSF grants pro- 
vide funds to underwrite travel expenses 
in connection with attendance at the in- 
stitutes. Deadline for submission of com- 
pleted proposals to the foundation is 15 
March. Directions for preparing pro- 
posals may be obtained from the Divi- 
sion of Scientific Personnel and Edu- 
cation, National Science Foundation, 
Washington 25, D.C. 


Scientists in the News 


NORMAN F. RAMSEY, professor 
of physics at Harvard University, has 
been appointed science adviser to Paul- 
Henri Spaak, Secretary General of the 
North Atlantic Treaty Organization. In 
the post, established by the NATO heads 
of government at their meeting in De- 
cember, Ramsey will advise on all aspects 
of NATO activity in research, applied 
science, and the production of scientific 
manpower. He will act as chairman of 
the Science Advisory Committee, which 
is composed of scientific representatives 
from each of the NATO countries. This 
group was also established at the Decem- 
ber meeting. At that time, the principal 
argument-advanced in favor of closer sci- 
entific collaboration among the NATO 
powers was that the present compart- 
mented national programs resulted in 
waste and duplication of effort. Ramsey 
will go to Paris in March to begin his 
new job. 


The appointment of ADEN B. 
MEINEL as director of the new Na- 
tional Astronomical Observatory has 
been approved by the National Science 
Foundation. Meinel’s appointment as 
first director of the observatory was rec- 
ommended by the Association of Uni- 
versities for Research in Astronomy, 
Inc., which is under contract to the Na- 
tional Science Foundation for the estab- 
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lishment and operation of a national 
astronomical observatory at a site to be 
selected in Arizona. Meinel has been as- 
sociate director of the Yerkes and Mc- 
Donald Observatories since 1953, but re- 
cently he has been on leave to work on 
the program for the new observatory. 

Early in the spring of 1955 he began 
field work for the selection of possible 
sites for an astronomical observatory in 
the southwestern area. Assisted by H. A. 
Abt, Meinel made a comprehensive ex- 
amination of the entire geographic region 
bounded by the Rio Grande on the east, 
the 36th parallel on the north, and the 
geographical limits of the United States 
on the south and west. All available 
rocket high-altitude photographs were 
carefully examined. The two scientists 
flew thousands of miles in a small plane 
and traveled great distances by car and 
jeep in the course of their examination 
of every possible site. Meinel - will con- 
tinue to direct work on the observatory 
from his present field office in Phoenix, 
Ariz., until such time as a site has defi- 
nitely been selected. 


CONRAD A. ELVEHJEM, biochem- 
ist and dean of the University of Wis- 
consin’s Graduate School since 1946, has 
been elected 13th president of the uni- 
versity, effective 1 July. He succeeds 
EDWIN B. FRED, who will become 
president emeritus and emeritus pro- 
fessor of bacteriology. Elvehjem gained 
international prominence late in the 
1930’s when he isolated nicotinic acid, 
which led directly to the cure for human 
pellagra. He has been a leader in research 
in nutrition and vitamin B complex work. 


PAUL M. FYE, associate technical 
director for research at the Naval Ord- 
nance Laboratory, Silver Spring, Md., 
and special adviser for the Polaris Mis- 
sile Program, has been named director 
of the Woods Hole Oceanographic In- 
stitution. He succeeds COLUMBUS 
‘O’S. ISELIN, who has been director of 
the institution since 1956, and who also 
served as director from 1940 to 1950. 
Iselin will continue to be associated with 
the institution and has been elected to 
be the first Henry Bryant Bigelow ocean- 
ographer, a chair founded recently by 
the board of trustees. 


The National Academy of Sciences- 
National Research Council has an- 
nounced that ERNEST H. VOLWILER 
is chairman-designate of its Division of 
Chemistry and Chemical Technology. 
Volwiler, president and general manager 
of Abbott Laboratories, will succeed 
FREDERICK D. ROSSINI on 1 July. 
Rossini, head of the department of 
chemistry at Carnegie Institute of Tech- 
nology, has served as division chairman 
since 1 July 1955. 
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The first David Sarnoff Outstanding 
Achievement Awards in Science and En- 
gineering are to be presented to ALBERT 
ROSE of the technical staff of RCA 
Laboratories, and DAVID K. BARTON 
of the engineering staff of RCA Defense 
Electronic Products. Rose is being cited 
“for basic contributions to the under- 
standing and utilization of photoelec- 
tronic phenomena,” and Barton for “im- 
portant contributions to precise tracking 
radars.” 

The two awards, to be made annually 
to the outstanding scientist and the out- 
standing engineer of the Radio Corpora- 
tion of America, were established in Sep- 
tember 1956 to commemorate the 50th 
anniversary in radio of DAVID SAR- 
NOFF, chairman of the board of RCA. 
The medals will be presented to both 
men by Sarnoff early in March. 


CHARLES H. TOWNES, professor 
of physics at Columbia University, has 
received the $2500 Research Corpora- 
tion Award for his work in microwave 
spectroscopy. Townes’ research has: (i) 
provided a new order of accuracy in the 
measurement of time—a + 1-second de- 
viation every 300 years; (ii) produced 
amplifiers some 100 times more sensitive 
than previously known types, thus ex- 
panding the range of radio astronomy; 
(iii) gained detailed information, previ- 
ously unknown, on the structure of mole- 
cules by measuring the frequencies to 
which they respond. 


NICOLAAS BLOEMBERGEN, Gor- 
don MacKay professor of applied phys- 
ics at Harvard University, was awarded 
the $1000 Oliver E. Buckley Solid State 
Physics Prize by the American Physical 
Society at its recent annual banquet. He 
was honored “for his studies of magnetic 
resonance both nuclear and electronic 
and of its uses in the investigation of 
solids, liquids and gases.” The Buckley 
prize was endowed by Bell Telephone 
Laboratories in honor of the Labora- 
tories’ former president, who retired in 
1952. 


HERBERT FEIGL, director of the 
Minnesota Center for Philosophy of 
Science and professor of philosophy at 
the University of Minnesota, is serving 
as Carnegie visiting professor at the Uni- 
versity of Hawaii in Honolulu from 4 
February to 5 June. He is offering 
courses and seminars in the philosophy 
of science. 


ALAN R. GRUBER has been ap- 
pointed assistant chief engineer to head 
nuclear systems research in Astro, a di- 
vision of the Marquardt Aircraft Com- 
pany, Van Nuys, Calif. Gruber was 
formerly manager of the engineering 
department for the Nuclear Develop- 





ment Corporation of America, White 
Plains, N.Y. 


LOUIS M. LAUSHEY, since 1954 
professor of civil engineering and de- 
partment head at Norwich University, 
Northfield, Vermont, will assume the 
corresponding post at the University of 
Cincinnati, effective 1 September. 


RAYMOND J. EMRICH, professor 
of physics at Lehigh University, has 
been named head of the department of 
physics. He succeeds FRANK E, 
MYERS, who has been granted a 2-year 
leave of absence to accept appointment 
as associate director at Argonne Na- 
tional Laboratory, Lemont, Ill. 


The Very Rev. MICHAEL P. WALSH 
has been appointed 22nd president of 
Boston College. He will succeed the Rev. 
JOSEPH R. N. MAXWELL, who has 
been president since 1951. Walsh has. 
been chairman of the department of biol- 
ogy and director of premedical students 
at the college. 


Recent Deaths 


ALICE BRONFENBRENNER, Min- 
neapolis, Minn.; 31; research investiga- 
tor in the department of pediatrics, 
Variety Club Heart Hospital, University 
of Minnesota; 16 Jan. 

ANDRE CROTTI, Columbus, Ohio; 
84; physician and surgeon, world-famous 
for goiter surgery; at his retirement 3 
years ago he had performed 16,000 thy- 
roid operations; 31 Jan. 

ERNST HEINKEL, Stuttgart, W. 
Germany; 70; aeronautical engineer and 
airplane manufacturer; jet aircraft pio- 
neer; 30 Jan. 

ALBERT E. HENNINGS, Vancouver, 
B.C., Canada; 78; professor emeritus of 
physics at the University of Britisi Co- 
lumbia; 13 Jan. 

NEWMAN HOOPINGARNER, 
Halesite, N.Y.; 66; professor emeritus 
of business psychology at New York 
University’s School of Commerce, Ac- 
counts and Finance; 27 Jan. 

ALFRED E. HUDD, London, Eng- 
land; 75; inventor of a system of auto- 
matic train control; 3 Feb. 

ERNEST H. KOCH, Jr., Philadel- 
phia, Pa.; 82; for 20 years before his re- 
tirement in 1942 he had been associated 
with the Brooklyn New York Technical 
High School as a teacher, vice principal, 
and dean; 28 Jan. 

MAURICE STRAUSS, New Haven, 
Conn.; 65; clinical professor emeritus of 
dermatology of the Yale University 
School of Medicine; 3 Feb. 

SAM F. TRELEASE, New York, 
N.Y.; 65; Torrey professor of botany at 
Columbia University; 1 Jan. 
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Paul E. Klopsteg, 
President-Elect 


In its choice, each year, of an out- 
standing scientist to hold in succession 
its three top offices, the American Asso- 
ciation for the Advancement of Science 
takes pains to have the various disci- 
plines of science represented more or 
less evenly, in rotation, and also to keep 
some balance over the years among per- 
sons with experience in university, Gov- 
ernment, and industrial scientific work. 

In choosing Paul E. Klopsteg as its 
president-elect, the Association has been 
greatly aided in its problem of securing 
balanced representation by the fact that 
he has had long experience in all three 
types of service and has been an engi- 
neer as well as a scientist and an admin- 
istrator. Dr. Klopsteg achieved distinc- 
tion as president of the Central Scien- 
tific Company and as professor of ap- 
plied science at Northwestern Univer- 
sity and director of research at North- 
western Technological Institute and has 
served the Government in many capaci- 
ties. Now, although ostensibly retired at 
the age of 68, he still serves actively as 
associate director for research of the 
National Science Foundation. 

This wide range of experience has 
made Klopsteg’s abilities invaluable to 
the armed services and to various other 
Government agencies throughout his ca- 
reer. It will enable him to bring to his 
presidency of the Association an un- 
usually mature outlook and a firm un- 
derstanding of current issues. Having 
already served two full four-year terms 
as a director of the Association, he 
knows its problems thoroughly. He has 
been on its Executive Committee since 
1953 and has been a member of its 
Building Committee and its Investment 
and Finance Committee. He remains 
chairman of its Committee on Public 
Information in Science. 

Not the least of the assets Klopsteg 
brings to his new office is a proven abil- 
ity and willingness to participate ac- 
tively in a seemingly endless series of 
committee meetings of the Washington 
type, some lasting for days on end. He 
does this amiably and with extreme con- 





Dr. Harrison is dean of the School of Science, 
Massachusetts Institute of Technology, Cambridge. 
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scientiousness, occasionally whiling away 
a particularly tedious stretch by solving 
a mathematical puzzle in surreptitious 
notes to a colleague, but forswearing, to 
a remarkable degree, the temptation to 
daydream about his happy home on 
Appletree Lane in Glenview, Illinois, 
where he might be carrying out his hob- 
bies of archery, photography, shopwork, 
and gardening. 

Klopsteg obtained valuable experience 
for his work as an officer of the Asso- 
ciation through a series of important 
posts in other scientific societies. He was 
cofounder of the American Association 
of Physics Teachers in 1930 and served 
as president of that association in 1953. 
He was also, for 15 years, a member of 
the Governing Board of the American 
Institute of Physics and was chairman 
of its Board of Governors and its chief 
policy officer from 1938 to 1945. 

Paul Ernest Klopsteg was born in 
Henderson, Minnesota, on 30 May 1889, 
son of the Reverend Julius Klopsteg 
and Magdalene Kuesthardt Klopsteg. 
His early days were spent in and near 
his birthplace, and he was graduated 
from the University of Minnesota in 
1911, with a Bachelor’s degree in elec- 
trical engineering. He showed an early 
interest in instrumentation and served as 
an assistant in the physics department 
of the University from 1911 to 1913, ob- 
taining his Master’s degree in that year, 
when he was given an instructorship. In 
1916 he obtained his Ph.D. in physics 
and was soon made an assistant pro- 
fessor. 

In 1917 Klopsteg left the University 
to become a development engineer with 
the Ordnance Department of the U.S. 
Army, serving at Aberdeen Proving 
Ground through 1918. After World War 
I he took a position as head of technical 
advertising at the Leeds & Northrup 
Company in Philadelphia. There he 
stayed until 1921, when he left to be- 
come director of research and manufac- 
turing for the Central Scientific Com- 
pany in Chicago. He was elected presi- 
dent of that company in 1930 and served 
in this capacity until 1944, when he be- 
came professor at Northwestern Univer- 
sity, a position which he held until he 


reached the age of retirement in 1954. 
In his capacities as director of re- 
search and president of the Central Sci- 
entific Company, Klopsteg made an im- 
mense contribution to American science 
by sponsoring and aiding in the develop- 
ment of a large number of new instru- 
ments and by improving many basic 
types of apparatus needed for teaching 
and for research. Of particular impor- 
tance was his contribution to the devel- 
opment of the Cenco series of mechan- 
ical vacuum pumps, including the Hyvac 
and the Hypervac. I remember inter- 
rupting a transcontinental journey to call 
on him at his office in Chicago late one 
evening in the early 1930’s, and finding 
the entire factory deserted except for 
President Klopsteg, who was busily mak- 
ing tests on a new pump model. He was 
greatly interested in providing new ap- 
paratus for the better teaching of phys- 
ics and of science in general, and his 
vast knowledge of instrumentation lent 
much force and prestige to his direction 
of the company. In 1940 he received 
the Modern Pioneers award of the Na- 
tional Association of Manufacturers, and 
in 1942 he received an honorary Sc.D. 
degree from Northwestern University. 
Klopsteg’s unusual proficiency with in- 
strumentation led to his being promptly 
selected, at the time the National De- 
fense Research Committee was formed, 
in mid-1940, as vice chairman of its In- 
struments Section. This was a part of the 
division of N.D.R.C. of which Karl T. 
Compton was chairman, and the Instru- 
ments Section was assigned responsibil- 
ity for all instruments and devices not 
in the purview of other branches of the 
committee. Among the weapons the sci- 
entists of this section came up with were 
the azon and razon dirigible bombs 
(which had to be rescued several times 
from pre-military oblivion). After Pearl 
Harbor the National Defense Research 
Committee was reorganized and com- 
bined with the Committee on Medical 
Research, the whole being set up as the 
Office of Scientific Research and Devel- 
opment. Klopsteg then became chief of 
the Physics Division, in charge of spe- 
cial devices—a post in which he served 
with great distinction from 1941 to 1945. 
Early in 1944 he was appointed, in 
addition, assistant chief of the Office of 
Field Service, an Office of Scientific Re- 
search and Development organization 
under Karl Compton, which had the 
function of improving communication 
between the O.S.R.D. and the military 
commanders in the field, of expediting 
the provision of new scientific devices to 
the theatres of operation, and of deter- 
mining the needs of the field command- 
ers for scientific and medical help. Klop- 
steg was sent to the Hawaiian area, 
where he arranged for the setting up of 
a research section for General Richard- 
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son. In the summer of 1944 he went out 
to General MacArthur’s headquarters in 
Brisbane, Australia, where he took over 
the direction of a research section that 
had been set up by one of his colleagues 
a few months before. Soon after the Hol- 
landia campaign he moved with Mac- 
Arthur to the new general headquarters 
in New Guinea. For his very important 
war work, Klopsteg was awarded the 
Presidential Medal for Merit in 1948. 

One of my most vivid wartime memo- 
ries is of my peace-loving colleague Klop- 
steg shooting with a bow and viciously- 
tipped arrow at an old telephone di- 
rectory in a San Francisco hotel room, 
while he and I were waiting to fly the 
Pacific to our respective assignments. 
Klopsteg has for many years been an en- 
thusiastic toxophilite and had at that 
time already written numerous scientific 
papers on the theory and design of the 
bow. He had written a book. entitled 
Turkish Archery and the Composite Bow 
and another called Science Looks at 
Archery. He had been chairman of the 
Board of Governors of the National 
Archery Association. As an ardent archer 
he had never shot an arrow in anger, or 
with any thought but of precision of aim. 
Now one of the needs of jungle fighting 
had been the development of a silent 
means of dispatching sentries at Japa- 
nese outposts, who at that time were 
eager to disembowel armed opponents 
or field-serving scientists with equal prej- 
udice. 

Klopsteg and I proceeded together to 
Hamilton Field, where, after several can- 
cellations of flights of the Army’s trans- 
Pacific planes, which were ferrying pilots 
across to New Guinea in great numbers, 
I saw Klopsteg off for Hawaii in a B-24 
bomber. This was identified to us as 
being the plane that had carried Eleanor 
Roosevelt to the Antipodes a few months 
before. My own turn came a day later 
when I took off, also in a B-24 identified 
as “Eleanor Roosevelt’s plane.” This fer- 
ried me to Australia in some sixty hours, 
stopping once or twice a day at some 
available island for fuel and emergency 
repairs. Four months later, when Klop- 
steg came to Brisbane to relieve me, we 
saw on arrival at the airport for my de- 
parture a B-24 coming in from a trans- 
Pacific flight, which was soon identified 
to us as “Mrs. Roosevelt’s plane.” When 
I commented to Klopsteg that all B-24 
bombers seemed to have been used by 
Mrs. Roosevelt, it developed that this 
particular plane (596) had flown him to 
Hawaii in one 14-hour flight, had re- 
turned immediately to the mainland, had 
then promptly ferried me to Australia 
during the following three days, and had, 
with three or four other planes, kept up 
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this schedule almost continuously in the 
intervening four months. 

During Klopsteg’s years as president of 
the Central Scientific Company he had 
made wide contact with the American 
scientific community. The mass of mate- 
rial waiting to be published in physics 
archives journals each year was, in 1930, 
growing at so alarming a rate that it be- 
came important to work out new publica- 
tion procedures. Also, the various physics 
societies were showing signs of going off 
in divergent directions. The industrial 
and the university physicist were begin- 
ning to forget that they had much in 
common. In 1931, Karl T. Compton of 
Massachusetts Institute of Technology, 
George B, Pegram of Columbia, Paul D. 
Foote of the Gulf Oil Co. Research Lab- 
oratories, and others joined in founding 
the American Institute of Physics, an as- 
sociation dedicated to the unification of 
American physics and the effective pub- 
lication of physics journals, which 
grouped together the American Physical 
Society, the Optical Society of America, 
the American Acoustical Society, the 
American Association of Physics Teach- 
ers, and a number of other societies of 
physicists. 

The American Institute of Physics now 
serves as the publisher of nine physics 
journals and is an active clearinghouse 
for American physics. Its membership of 
about 20,000 includes most American 
physicists. Klopsteg, soon after its found- 
ing, became a member of its Board of 
Governors and eventually served as its 
third chairman, following Karl T. Comp- 
ton and John T. Tate. 

At the conclusion of World War II, 
Klopsteg left his part-time position as 
chief of the Special Devices Division of 
the Office of Scientific Research and De- 





velopment to become chairman of the 
Prosthetics Committee of the National 
Research Council, where he contributed 
greatly to its valuable work on the de- 
velopment of improved artificial limbs. 
He remained in this post until 1956 and 
continues as a member of its successor 
committee, the Prosthetics Research 
Board. 

During the latter part of the war Klop- 
steg had decided to give up his connec- 
tion with the manufacture of scientific 
instruments and had accepted a position 
of great responsibility with Northwestern 
University, which, at the time, was estab- 
lishing its Technological Institute. As ad- 
viser to the dean of the institute, he was 
put in charge of research activities and 
remained in a professorial capacity until 
his so-called retirement. During this en- 
tire period Klopsteg kept up his service 
with the Government. He was appointed 
a member of the Board of Governors of 
the Argonne National Laboratory in 1949 . 
and, later, became its chairman. He has 
also served as a member of the Personnel 
Security Review Board of the Atomic 
Energy Commission, since 1953, and on 
numerous other committees. 

On the founding of the National Sci- 
ence Foundation, Klopsteg became its 
assistant director for physical sciences. 
Since 1952 he has been an associate di- 
rector, becoming associate director for 
research in 1957. In one capacity or an- 
other he has served as a close advisor to 
Dr. Alan Waterman during the entire 
period since the founding of the National 
Science Foundation. These and his other 
governmental duties have required al- 
most continuous commuting between 
Chicago and Washington for the past 17 
years. But Klopsteg is a seasoned travel- 
ler, for, in addition to his several trans- 
Pacific flights, he and Mrs. Klopsteg en- 
circled the globe in 1951, going to Paki- 
stan, where he was an invited adviser to 
a commission appointed by the Punjab 
Government to study its university sys- 
tem and science education at the lower 
levels. 

In 1914 Klopsteg married Miss 
Amanda Toedt of Laurel, Iowa, and was 
long a happy paterfamilias with their 
three daughters, Marie, Irma Louise 
(who died in adolescence), and Ruth. 

Dr. Klopsteg brings to his new office 
the vigor and energy that have charac- 
terized his activities for many years. The 
Association can expect him to be a dedi- 
cated and able president-elect and presi- 
dent. We are all fortunate that he has 
responded to the call to cap long service 
on the Board of Directors with an addi- 
tional period as one of the triumvirate of 
leaders that directs the fortunes of the 
Association. 
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AAAS Council Meeting, 1957 


The Association’s Council, consisting 
of officers and the designated represen- 
tatives of affiliated organizations, met in 
two sessions at the Hotel Claypool in 
Indianapolis. The first session convened 
at 4 p.m. on 27 December; the second 
at 9 a.M. on 30 December. President 
Laurence H. Snyder presided. Attend- 
ance at the first session was 145, and at 
the second, 101. 


Elections and Officers 


By mail ballot, prior to the meeting, 
the Council had elected Paul E. Klop- 
steg as president-elect and had reélected 
Thomas Park and William W. Rubey as 
members of the Board of Directors. The 
President announced that the Board had 
elected Mina S. Rees to fill out the un- 
expired portion, three years, of the term 
on the Board left vacant by the election 
of Dr. Klopsteg as president-elect. 

A list of the committeemen-at-large 
elected by the sections was read. The 
Board approved the nominations from 
the sections, and the Council elected the 
vice presidents and chairmen of sections 
for 1958 whose names and sections are 
listed on pages 401-402. The President 
announced the election by the Board of 
the following persons to serve four-year 
terms as section secretaries: Frank B. 
Wood, University of Pennsylvania, Sec- 
tion D-Astronomy, and Howard B. 
Sprague, Pennsylvania State University, 
Section O-Agriculture. (Subsequent to 
adjournment of the Council meeting, the 
Board elected the following section sec- 
retaries: Karl M. Wilbur, Duke Univer- 
sity, Section F-Zoological Sciences; 
James L. Giddings, Brown University, 
Section H-Anthropology; and John W. 
Streeter, Fels Planetarium, Franklin In- 
stitute, Section L—History and Philoso- 
phy of Science. ) 

To serve for two-year terms on the 
Nominating Committee, the Council 
elected Clinton L. Baker, Edward F. 
Degering, and Robert Bruce Lindsay. 

The Committee on Nominations pro- 
posed that in the future only one name 
appear on the ballot for election of the 
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Association’s president-elect. (Two or 
more names would continue to be pro- 
posed for each vacancy on the Board of 
Directors; suggestions would continue to 
be solicited from the Council; and 
Council, by petition signed by 39 or 
more members, would retain the right 
to add names to the ballot for president- 
elect.) After discussion of the relative 
merits of different arrangements, Coun- 
cil voted to retain the present system, 
under which the Committee on Nomina- 
tions submits two or more names as can- 
didates for president-elect. 


Changes in Constitution and Bylaws 


At the 1956 meeting, Council re- 
quested the Board to consider ways in 
which the Association could continue to 
make use of the experience and interest 
of the Association’s past presidents. In 
response to this request, the Board rec- 
ommended that the constitution be 
amended to include past presidents as 
members of the Council. Council ap- 
proved this recommendation in voting 
to amend Article IV, Section 2, by add- 
ing the italicized words in the passage: 
“The Council shall consist of (a) the 
president-elect, the president, the retir- 
ing president, all past presidents, the 
vice presidents, the secretaries of the sec- 
tlONS: Jcu:; 

The President announced that the 
Board of Directors had adopted two 
amendments to the bylaws. One con- 
sisted of deleting the italicized words in 
Article X, Section 1: “The publications 
of the Association shall be (a) Science, 
(b) The Scientific Monthly, (c) Proceed- 
ings, and (d) such other special publica- 
tions as the Board of Directors may ‘di- 
rect.” The other consisted of adding the 
italicized words to Article VII, Section 
3:“The Southwestern and Rocky Moun- 
tain Division (organized in 1920) in- 
cludes members of the Association resi- 
dent in Arizona, New Mexico, Colorado, 
Wyoming, Montana east of the Conti- 
nental Divide, Sonora, Chihuahua, and 
those portions of Texas and Oklahoma 
west of the 100th meridian.” 








Resolutions 


Upon recommendation of the Com- 
mittee on Resolutions, consisting of 
C. C. MacDuffee, chairman, J. Howard 
McMillen, and Stuart A. Rice, Council 
voted to adopt the following resolutions: 

“RESOLVED, that the following cable- 
gram be sent in the name of the Ameri- 
can Association for the Advancement of 
Science to A. Nesmejanow, President 
of the Academy of Sciences of the Union 
of Socialist Soviet Republics: “The 
American Association for the Advance- 
ment of Science, convened in Indian- 
apolis, Indiana, in its annual meeting, 
sends greetings to its fellow scientists in 
the Soviet Union and congratulates them 
upon their scientific and technological 
achievements, including those mani- 
fested in the launching of earth satel- 
lites.’ ” 

“RESOLVED, that the Council of the 
AAAS approves in principle the general 
adoption of the metric system of weights 
and measures. It tenders its cooperation 
to the British Association in any prac- 
ticable efforts to further this objective.” 

Upon motion made from the floor, the 
above resolution was amended by the 
addition of: 

“RESOLVED FURTHER, that a commit- 
tee be appointed by the American Asso- 
ciation for the Advancement of Science 
to make a study of the most economic 
and feasible methods of changing over 
to metric usage in their own and allied 
fields, to be reported upon at the next 
meeting of the AAAS in Washington.” 

“WHEREAS, it is desirable that finan- 
cial contributions by the American peo- 
ple to the support of science and educa- 
tion be increased, and WHEREAS, the tax 
incentives to make such contributions 
are relatively great for taxpayers in 
upper income brackets but decrease, 
relatively, as income tax liability de- 
creases; therefore RESOLVED, that the 
Council of the AAAS favors such revi- 
sions of Federal and State income tax 
laws as will provide greater incentives to 
contribute to education and science.” 

“WHEREAS, there is a serious shortage 
of well-qualified secondary school teach- 
ers of mathematics and science, and 
WHEREAS, the subject matter training of 
such secondary school teachers requires 
a program substantially different from 
the regular courses in either subject mat- 
ter or educational methods; therefore 
RESOLVED, that the AAAS advocate that 
institutions of higher education establish 
programs of study in mathematics and 
science especially designed with empha- 
sis on subject matter to meet the needs 
of secondary school teachers. Depending 
upon the educational policy of the insti- 
tution and the requirements of a par- 
ticular state, the program of study may 
be designed to lead to a master’s degree 
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or to some alternative arrangement of 
courses and credits necessary to accom- 
plish the purpose of the program.” 

“RESOLVED, that the American Asso- 
ciation for the Advancement of Science 
express to the State of Indiana and to 
the City of Indianapolis its sincere ap- 
preciation of the efforts of its citizens 
in making the annual 1957 meeting so 
successful and enjoyable; and RESOLVED 
FURTHER, that the AAAS extend its ap- 
preciation in particular to A. H. Fiske, 
General Chairman, Newton Sprague, 
and all other committee chairmen; to 
Joseph J. Cripe of the Indianapolis Con- 
vention Bureau and his assistants; to Wil- 
liam H. Book of the Indianapolis Cham- 
ber of Commerce and his assistants; to 
Indiana University Medical Center; to 
Butler University; to the World War 
Memorial; to the Murat Temple; and 
to the management of the many hotels 
and other organizations whose courtesies 
have contributed so much to the success 
of these meetings.” 

The following additional resolution, 
presented by H. H. Plough, was adopted 
by Council vote: 

“WHEREAS, in the present period of 
concern over technological development 
in the United States, the public may 
misunderstand the basic needs of science, 
and WHEREAS, in attempting to empha- 
size technology there is a danger that 
support of research in basic sciences may 
be diverted and that scientific develop- 
ment in certain areas, which will be 
greatly needed in the future, may even 
be reduced; therefore RESOLVED, that the 
American Association for the Advance- 
ment of Science urges recognition that 
science is a major element in the peace- 
time strength of our country, that stimu- 
lation of activity in technology alone is 
not enough to increase or even to main- 
tain this strength, and that scientific de- 
velopment in all areas needs continued 
and increased support; and RESOLVED 
FURTHER, that any effort to stimulate 
science in our country must take into 
account the unity of nature and must 
recognize the need for research in all 
classes of natural phenomena, whether 
physical or biological. It is urged, there- 
fore, that in addition to development of 
technology, increased recognition and 
adequate continuing financial support 
shall be given to basic physical, medical, 
biological, and social sciences, and to 
scientists in these fields.” 


Affiliates 


Upon recommendation of the Com- 
mittee on Affiliation and with the en- 
dorsement of the Board of Directors, 
Council voted to elect the following 
eight organizations as affiliates: Chicago 
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AAAS Operating Fund Budget, 1958: Receipts 





Item 


Estimated receipts 





Dues of annual members 

Journal subscriptions for 
emeritus members 

Nonmember subscriptions 


Miscellaneous Sales 
Science 
The Scientific Monthly 
Advance galleys 


Advertising 


Sale of: 
Microcards 
Binders 
Symposium volumes 
Emblems 


Meeting and exposition 
Rental receipts 

Income from investments 
Cash discounts 
Overhead 

Other receipts 


Total receipts 








$450,000 

5,300 

65,000 
$ 3,500 
300 
450 

4,250 

300,000 
600 
1,000 
35,000 
2,000 

38,600 

30,000 

22,000 

10,000 

300 

20,000 

1,000 

$946,450 





Academy of Sciences, Rochester Acad- 
emy of Science, Montana Academy of 
Sciences, American Association of Bio- 
analysts, American Astronautical So- 
ciety, Geochemical Society, Institute of 
Management Sciences, and Paleonto- 
logical Research Institution. With these 
elections, the number of affiliated or- 
ganizations is now 279, 


Legislation Affecting 


Science and Education 


Council discussed at some length the 
question of how the Association could 
contribute most constructively to the 
consideration of the various proposals 
that are being made, for Federal legis- 
lative action and for action through 
other means, to increase the support of 
scientific research and to improve edu- 
cation, particularly in science and mathe- 
matics. As a conclusion to the discussion, 
Council voted to request the Board of 
Directors to arrange for the holding, as 
soon as practicable, of a widely repre- 
sentative meeting of scientists to discuss 
and formulate recommendations con- 
cerning the current issues affecting sci- 
ence and education. Subsequently, the 
Board appointed Warren Weaver as 
chairman of a committee to plan the 
meeting. Other members of the commit- 
tee are Wallace R. Brode and Dael 
Wolfle (ex officio), Barry Commoner, 
T. Keith Glennan, Paul M. Gross, Mark 


H, Ingraham, and Donald Marquis, 
with Detlev W. Bronk and Alan T. 
Waterman as consultants. 


Social Aspects of Sience 


Chauncey D. Leake, chairman of the 
Committee on the Social Aspects of Sci- 
ence, submitted the following committee 
report: 

“At the 1955 Atlanta meeting of the 
AAAS, Dr. Ward Pigman proposed a 
program for dealing with social aspects 
of science. An Interim Committee was 
appointed to survey the matter. With 
Dr. Pigman as chairman, this commit- 
tee reported at the New York 1956 
meeting, with the results of the survey 
published in Science on January 25, 
1957. At the New York meeting of 
AAAS, the Council adopted the follow- 
ing resolution: 

“ “WHEREAS, one of the purposes of 
the AAAS is “to improve the effective- 
ness of science in the promotion of hu- 
man welfare, and to increase public un- 
derstanding and appreciation “of the 
importance and promise of the methods 
of science in human progress,” and 
WHEREAS, the present rapid advance of 
science is accompanied by social prob- 
lems of unprecedented magnitude that 
affect human welfare; therefore RE- 
SOLVED, that in recognition of the re- 
sponsibility of scientists to participate 
in deliberations regarding the use made 
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of the AAAS authorizes the President to 
continue the work of this committee by 
appointing an enlarged group for the 
purpose of defining the problems, as- 
sembling the relevant facts, and suggest- 
ing a practical program, to be submitted 
to the AAAS Board of Directors, to im- 
plement the objectives of the AAAS in 
this regard.’ 

“On appointment from President 
Laurence H. Snyder, this committee 
was organized in the spring of 1957, and 
has held four meetings, with Chauncey 
D. Leake as chairman. 

“Six subcommittees have been ap- 
pointed: (1) on AAAS planning with 
relation to social aspects of science, 
Ward Pigman, chairman; (2) on au- 
thoritarianism in relation to science, 
Lawrence Kubie and T. C. Byerly, co- 
chairmen; (3) on support and organi- 
zation of scientific research and educa- 
tion; (4) on man-made problems of the 
physical environment, Barry Commoner, 
chairman; (5) on the social effects of sci- 
entific activities, Margaret Mead, chair- 
man; (6) on the role of science in gen- 
eral education and culture; and (7) on 
communication with the public on scien- 
tific matters, Jack Geiger, chairman. In 
addition to these chairmen of subcom- 
mittees, the general committee includes 
Stuart A. Rice, Robert K. Merton, and 
David D. Rutstein. The subcommit- 
tees have made preliminary surveys of 
the matters with which they are con- 
cerned. 

“As reported in the New York Times 
of November 16, the committee con- 
sidered issuing statements to the public 
on current social issues relating to sci- 
ence. After failing to agree on a satis- 
factory statement on radiation hazards, 
it was decided that such a statement 
might be unwise, since it might suggest 
an authoritarianism which is repugnant 
to the ideals of scientific effort. The 
committee holds that scientists are 
within their competence in furnishing 
scientific data on social problems and 
in suggesting the consequences of the 
facts as far as they are verifiable. How- 
ever, scientists are probably no wiser 
than other intelligent citizens in reach- 
ing policy decisions on major social is- 
sues. 

“The committee, therefore, at the 
suggestion of Paul E. Klopsteg, Presi- 
dent-Elect, hopes to persuade private 
scientific groups, including the AAAS, 
to organize conferences on social as- 
pects of science, the discussions of 
which could be reported to and re- 
viewed for the public. One such con- 
ference, with representative speakers 
from competent sources, discussed ra- 
diation hazards at the Indianapolis 
meeting, on December 29, 1957, with 
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wide press coverage, and with reports 
to be published in fuller detail. As ap- 
propriate subjects for other such con- 
ferences, the committee suggests such 
social problems involving science as it 
has already considered: (1) the role of 
science in government; (2) attitudes of 
authoritarianism in relation to science; 
(3) population and nutrition problems; 
(4) pollution of airs and waters; (5) 
support of fundamental scientific re- 
search directed to the acquisition of new 
knowledge about ourselves and our en- 
vironment; (6) science and ethics; and 
(7) the role of science in culture and 
education. Some of these subjects have 
already been included in symposia ar- 





ranged for general meetings of the 
AAAS. The committee also suggests 
the promotion of local neighborhood 
discussion groups on social aspects of 
science, led by local scientists, where in- 
terested citizens might learn what sci- 
ence is about, and why it is important 
that our children get early and much 
science training in our schools, without 
sacrificing humanistic studies. 

“These matters have been carefully 
considered by your committee and also 
by the AAAS Board of Directors. The 
Board has indicated its interest in and 
support of the work of your committee. 
The Board is aware of the growing re- 
sponsibilities of scientists in regard to 


AAAS Operating Fund Budget, 1958: Expenses 








Estimated Estimated Limits on 
Item expenses expenses individual 
per item (totals) items 
General administrative expenses 
Salaries $200,000 $220,000 
Insurance, retirement, and social security 17,000 18,000 
Building maintenance 40,780 44,000 
Interest on mortgage 6,550 6,600 
Office supplies 18,000 20,000 
Telephone and telegraph 2,500 3,000 
Postage and freight 12,500 13,500 
Travel 3,500 4,000 
Outside services (mailing, secretarial) 6,500 8,000 
Equipment news 1,000 1,200 
Audit, personal property tax, insurance, etc. 3,500 5,000 
$311,830 
Printing and manufacturing 
Science 450,000 475,000 
Symposium volumes 27,000 30,000 
Binders 800 1,000 
Microcards 450 600 
Emblems 700 1,000 
478,950 
Annual meeting 
Meeting and exposition 19,000 21,000 
Press service 5,000 5,500 
24,000 
Sections, divisions, boards, and committees 
Section expense 5,000 5,800 
Division allowance 8,600 9,000 
Board of Directors 6,000 6,500 
Editorial Board 7,000 7,500 
Other committees 3,000 3,500 
29,600 
Other expenditures 
Advertising 75,000 85,000 
Executive Officer’s discretionary fund 5,000 
Contingencies and new activities 10,000 
90,000 
Depreciation 
Building 23,200 
Furniture and equipment 5,400 
28,600 
Total operating expenses $962,980 











the social consequences of scientific 
progress, and is seeking appropriate ways 
to aid scientists in analyzing and meet- 
ing these responsibilities. The Board of- 
fers to try to find funds to help hold 
symposia or conferences for the purpose 
of exploring various features of the so- 
cial impact of science, as suggested by 
the committee, and in making available 
to the public the reports and discussions 
of such sessions.” 


Future Council Meetings 


In order to give members of the 
Council greater responsibility for the 
planning of Council meetings, Council 
voted to extend the functions of that 
committee; to ask the President to name 
the committee members, well in ad- 
vance of the annual meeting; to rename 
the committee as the Council Agenda 
and Resolutions Committee; to instruct 
the committee to solicit, coordinate, and 
circulate suggestions of Council mem- 
bers relating to the proper and desirable 
activities of the Council, the Board, or 
the Association; and to arrange for the 
circulation of summaries of background 
facts and opinions on these proposals to 
the Council in advance of the annual 
meeting. 

The President asked Council for ad- 
vice about the scheduling of Council 
meetings, pointing out that since the 
election of the president-elect and mem- 
bers of the Board is now handled by 
mail ballot, it is no longer necessary to 
devote a substantial portion of the first 
Council session to balloting for these 
offices. After discussion of the possibil- 


ity of holding only one Council session 
and after defeat of a motion that Coun- 
cil hold two sessions on the same or 
succeeding days, it was agreed to con- 
tinue the present system of holding two 
sessions, with one relatively early and 
the other toward the end of the period 
covered by the annual meeting. 


Finances 


The Executive Officer described 
briefly the budget that had been ap- 
proved by the Board of Directors for 
1958. It is presented in the accompany- 
ing tables. He also announced that pre- 
liminary estimates of 1957 income and 
expense indicated that the two would 
be approximately in balance instead of 
showing the deficit that was expected 
when the budget was approved, a year 
earlier. 

During 1957 the Association received 
the following gifts and grants: $113,960 
from the National Science Foundation 
for the expenses of distributing travel- 
ing libraries of science books to 216 
high schools throughout the United 
States; $10,000 from the National Sci- 
ence Foundation for the Gordon Re- 
search Conferences; $5100 from the Na- 
tional Science Foundation to pay ex- 
penses of a conference of representa- 
tives of academies of science to consider 
problems of fostering the work of junior 
academies of science; $4000 from the 
National Science Foundation for the 
costs of holding a series of colloquia for 
scientists in the Washington, D.C., com- 
munity; $100,000 from the Carnegie 
Corporation as the third and final por- 


AAAS Officers, Committees, 
and Representatives for 1958 


The following persons are serving as 
officers, as members of the indicated 
committees, and as representatives to 
other organizations for the year 1958. 
The dates in parentheses indicate the 
year of expiration of terms of election 
or appointment. 


General Officers 


President: Wallace R. Brode (1959), 
Department of State 
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President-Elect: Paul E. Klopsteg 
(1960), National Science Foundation 

Retiring President and Chairman of 
the Board of Directors: Laurence H. 
Snyder (1958), University of Oklahoma 


Other Members of the 
Board of Directors 
Chauncey D. Leake 
State University 


Margaret Mead (1958), American 
Museum of Natural History 


(1958), Ohio 





tion of the grant to support the Science 
Teaching Improvement Program; $20,- 
000 from the Ford Foundation toward 
the expenses of a study of the effect on 
tax revenue and contributions of changes 
in income tax provisions designed to in- 
crease voluntary contributions; $5000 
from the Ford Foundation for the cost 
of a series of small conferences and dis- 
cussions of actions that should be taken 
to stimulate research in the behavioral 
sciences; and approximately $9000 from 
various sources as contributions to the 
expenses of the New York and Indian- 
apolis meetings, for the Association’s 
building fund, and for other purposes. 

Membership figures indicate that the 
total membership increased by 3000 dur- 
ing the year. In reporting membership 
figures, special attention was given to an 
effort to determine the effects that might 
be attributable to the increase in dues 
and to the merger of Science and The 
Scientific Monthly, both of which be- 
came effective on the first of January . 
1958. Active resignations as of 19 De- 
cember 1957 totaled 640 in comparison 
with 537 as of 31 December 1956. The 
increase in resignations was approxi- 
mately equal as between members who 
subscribed to Science and those who 
subscribed to The Scientific Monthly. 
Much more than offsetting the increase 
in resignations was the fact that the 
number of members who, as of mid- 
December, had not yet paid dues for 
the following calendar year was 1500 
smaller at the end of 1957 that it had 
been at the end of 1956. These figures 
indicate that the Association suffered no 
material loss from the dues and _publi- 
cation changes. 


Paul M. Gross (1959), Duke Uni- 
versity 

George R. Harrison (1959), Massa- 
chusetts Institute of Technology 

Mina S. Rees (1960), Hunter College 

Alan T. Waterman (1960), National 
Science Foundation 

Thomas Park (1961), University of 
Chicago 

William W. Rubey (1961), U.S. Geo- 
logical Survey, Washington, D.C. 

Paul A. Scherer (ex officio), Carnegie 
Institution of Washington 

Dael Wolfle (ex officio), AAAS 


Vice Presidents and 
Chairmen of the Sections 


A Mathematics: G. A. Hedlund, Yale 
University 

B Physics: Robert Bruce Lindsay, 
Brown University 

C Chemistry: F. O. Rice, Catholic 
University 

D Astronomy: Dirk Brouwer, Yale 
University 
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E Geology and Geography: Byron N. 
Cooper, Virginia Polytechnic Institute 

F Zoological Sciences: Harold H. 
Plough, Amherst College 

G Botanical Sciences: Oswald Tippo, 
Yale University 

H Anthropology: A. Irving Hallowell, 
University of Pennsylvania 

I Psychology: B. F. Skinner, Harvard 
University 

K Social and Economic Sciences: 
Joseph J. Spengler, Duke University 

L History and Philosophy of Science: 
Carl B. Boyer, Brooklyn College 

M Engineering: Clarence E. Davies, 
32 West 40th Street, New York 

N Medical Sciences: Gordon K. Moe, 
New York State College of Medicine, 
Syracuse 

Nd Dentistry: George C. Paffenbarger, 
National Bureau of Standards 

Np Pharmacy: George F. Archam- 
bault, U.S. Public Health Service, Wash- 
ington, D.C. 

O Agriculture: Roy D. Hockensmith, 
U.S. Department of Agriculture, Wash- 
ington, D.C. 

Q Education: Harry A. Cunningham, 
Kent State University 


Administrative Officers 


Appointed by the Board of Directors 


Executive Officer: Dael Wolfle 

Treasurer: Paul A. Scherer 

Associate Administrative Secretary: 
Raymond L. Taylor 

Editor: Graham DuShane 

Educational Director: John R. Mayor 


Secretaries of the Sections 


A Mathematics: C. C. MacDuffee 
(1960), University of Wisconsin 

B Physics: J. Howard McMillen 
(1959), National Science Foundation 

C Chemistry: Edward F. Degering 
(1960), 26 Robinhood Road, Natick, 
Mass. 

D Astronomy: Frank B. Wood (1961), 
University of Pennsylvania 

E Geology and Geography: Frank C. 
Whitmore, Jr. (1960), U.S. Geological 
Survey, Washington, D.C. 

F Zoological Sciences: Karl M. Wil- 
bur (1961), Duke University 

G Botanical Sciences: Barry Com- 
moner (1959), Washington University, 
St. Louis 

H Anthropology: James L. Giddings 
(1961), Brown University 

I Psychology: Clifford T. Morgan 
(1960), Town Point, Cambridge, Md. 

K Social and Economic Sciences: 
Donald P. Ray (1958), George Wash- 
ington University 

L History and Philosophy of Science: 
John W. Streeter (1961), Fels Plane- 
tarium, Franklin Institute 

M Engineering: E. Paul Lange (1960), 
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Engineers Joint Council, New York, 
N.Y. 

N Medical Sciences: Allan D. Bass 
(1960), Vanderbilt University School 
of Medicine 

Nd Dentistry: Russell W. Bunting 
(1958), University of Michigan School 
of Dentistry 

Np Pharmacy: John E. Christian 
(1958), Purdue University School of 
Pharmacy 

O Agriculture: Howard B. Sprague 
(1961), Pennsylvania State University 

P Industrial Science: Allen T. Bon- 
nell (1960), Drexel Institute of Tech- 
nology 

Q Education: Herbert A. Smith 
(1959), University of Kansas 


Officers of the Alaska Division 


President: Robert Rausch, Box 960, 
Anchorage 

Vice President: Edward L. Keithahn, 
Box 97, Juneau 

Secretary: Mrs. Willetta B. Matsen, 
Box 960, Anchorage 

Treasurer: Clyde J. Beers, U.S. Coast 
and Geodetic Survey, College 

Council Representative: 
Hessler, Box 497, College 


Victor P. 


Officers of the Pacific Division 


President: Ian Campbell, California 
Institute of Technology 

President-Elect: Henry Eyring, Uni- 
versity of Utah 

Retiring President: J. Murray Luck, 
Stanford University 

Secretary: Robert C. Miller, Cali- 
fornia Academy of Sciences 


Council Representative: 
Miller 


Robert C. 


Officers of the Southwestern and 


Rocky Mountain Division 


President: M. F. Stubbs, New Mexico 
Institute of Mining and Technology 

Vice President: Albert R. Mead, Uni- 
versity of Arizona 

Executive Secretary-Treasurer: Mar- 
lowe G. Anderson, New Mexico College 
of Agriculture and Mechanic Arts 

Council Representative: Marlowe G. 
Anderson 


Editorial Board 


Graham DuShane, AAAS, chairman 

Bentley Glass (1958), Johns Hopkins 
University 

Karl Lark-Horovitz (1959), Purdue 
University 

Edwin M. Lerner (1964), National 
Institutes of Health 





William L. Straus, Jr. (1963), Johns 
Hopkins University 

Edward L. Tatum (1962), Rocke- 
feller Institute for Medical Research 


Standing Committees 


AAAS Meetings 

Arthur W. Galston (1959), Yale Uni- 
versity, chairman 

Ronald Bamford (1958), University 
of Maryland 

Ellis A. Johnson (1960), Operations 
Research Office, Johns Hopkins Uni- 
versity 

Howard M. Phillips (1958), Alabama 
College 

Robert C. Stephenson (1958), Amer- 
ican Geological Institute, Washington, 
D.C. 

Dael Wolfle, AAAS, ex officio 

Raymond L. Taylor, AAAS, staff 
representative 


Affiliation 

I. Melville Stein (1962), Leeds & 
Northrup Company, Philadelphia, Pa., 
chairman 

John B. Buck (1958), National Insti- 
tutes of Health 

Herbert Carter (1959), University of 
Illinois 

Earl L. Green (1961), Roscoe B. 
Jackson Memorial Laboratory, Bar Har- 
bor, Me. 

Luna B. Leopold (1960), U.S. Geo- 
logical Survey, Washington, D.C. 

Dael Wolfle, AAAS, ex officio 

Raymond L. Taylor, AAAS, staff rep- 


resentative 


Executive Committee of the Board of 
Directors 

Laurence H. Snyder, chairman 

Wallace R. Brode 

Paul E. Klopsteg 

William W. Rubey 

Paul A. Scherer 

Dael Wolfle 


Investment and Finance 

F. P. H. Siddons (1962), American 
Security. & Trust Company, Washing- 
ton, D.C., chairman 

Malvern F. Morse (1958), American 
Security & Trust Company 

Wallace R. Brode (1959), Depart- 
ment of State 

J. E. Graf (1960), Smithsonian Insti- 
tution 

Sheldon B. Akers (1961), Brookings 
Institution 

Paul A. Scherer, Carnegie Institution 
of Washington, ex officio 

Dael Wolfle, AAAS, ex officio 

Hans Nussbaum, AAAS, staff repre- 


sentative 


Nominations 
Wallace R. Brode (1958), Depart- 
ment of State, chairman 
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Karl M. Wilbur (1958), Duke Uni- 
versity 
Clinton L. Baker (1959), 
ern College, Memphis 
Edward F. Degering (1959), 26 Rob- 
inhood Road, Natick, Mass. 
George R. Harrison (1959), 
chusetts Institute of Technology 
Robert Bruce Lindsay (1959), Brown 
University 


Southwest- 


Massa- 


Public Information and Science 

Paul E. Klopsteg, National Science 
Foundation, chairman 

Roger Adams, University of Illinois 

Sidney S. Negus, Medical College of 
Virginia 

Warren Weaver, Rockefeller Founda- 
tion 

Dael Wolfle, AAAS, ex officio 


Publications 

Thomas Park (1962), University of 
Chicago, chairman 

Ralph R. Shaw (1958), Rutgers Uni- 
versity 

Chauncey D. Leake 
State University 

George R. Harrison (1960), Massa- 
chusetts Institute of Technology 

Paul M. Gross (1961), Duke Univer- 
sity 

Dac! Wolfle, AAAS, ex officio 

Graham DuShane, AAAS, staff repre- 
sentative 


(1959), Ohio 


Special Committees 


AAAS-Anne Frankel Rosenthal Me- 
morial Award for Cancer Research, 
Judges 

Warren Weaver, Rockefeller Founda- 
tion, chairman 

Harry S. N. Greene (American Asso- 
ciation for Cancer Research), Yale Uni- 
versity School of Medicine 

G. Burroughs Mider, National Cancer 
Institute 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

C. Chester Stock, Sloan-Kettering In- 
stitute for Cancer Research 

Harry M. Weaver, American Cancer 
Society 


AAAS-—Campbell Award for Vegetable 
Research, Judges 

Louis P. Reitz (AAAS Section O— 
Agriculture), Agricultural Research Serv- 
ice, Beltsville, Md., chairman 

G. J. Haeussler (Entomological So- 
ciety of America), U.S. Agricultural 
Research Service, Beltsville 

Sterling B, Hendricks (American So- 
ciety of Plant Physiologists), Plant In- 
dustry Station, Beltsville 

Iver J. Johnson (American Society 
of Agronomy), Iowa State College 

F. C. Stark, Jr. (American Society 
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Mina Rees, dean of the faculty at Hunter 
College, New York, is a new member of 
the AAAS Board of Directors. [Bradford 
Bachrach] 


for Horticultural Science), University 
of Maryland 

G. Ledyard Stebbins, Jr. (Genetics 
Society of America), University of Cali- 
fornia, Davis 

E. E. Wilson (American Phytopatho- 
logical Society), University of Califor- 
nia, Davis 


AAAS-Ida B. Gould Memorial Award 
for Research on Cardiovascular Prob- 
lems, Judges 

Paul Dudley White, Boston, Mass., 
chairman 

C. Sidney Burwell (Helen Hay Whit- 
ney Foundation), Harvard Medical 
School 

Robert P, Glover (American College 
of Cardiology), Presbyterian Hospital, 
Philadelphia 

Dickinson W. Richards (Life Insur- 
ance Medical Research Fund), Bellevue 
Hospital, New York 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

Francis C. Wood (American Heart 
Association), University of Pennsylvania 
Hospital 

J. Franklin Yeager, National Heart 
Institute 


AAAS Research Grants 

Barry Commoner, Washington Uni- 
versity, chairman 

E. Lowell Kelly, University of Michi- 
gan 

Hans Nussbaum, AAAS 

Laurence H. Snyder, University of 
Oklahoma 

H. Burr Steinbach, University of Chi- 
cago 

Dael Wolfle, AAAS, staff representa- 
tive 





AAAS Socio-Psychological Prize 
Donald P. Ray, George Washington 
University 
Joseph J. Spengler, Duke University 
Dael Wolfle, AAAS 


Conference on the Marine Sciences, 
Steering Committee 

Mary Sears, Woods Hole Oceano- 
graphic Institution, chairman 

Gustav Arrhenius, Scripps Institution 
of Oceanography 

John Cushing, Santa Barbara College 

Fritz Koczy, University of Miami 

Gordon G. Lill, Office of Naval Re- 
search, Washington, D.C. 

George S. Myers, Stanford University 

Roger Revelle, Scripps Institution of 
Oceanography 

Henry M. Stommel, Woods Hole 
Oceanographic Institution 

Lionel A. Walford, U.S. Fish & Wild- 
life Service, Washington, D.C. 


Council Agenda and Resolutions Com- 
mittee 

William A. Wildhack, National Bu- 
reau of Standards, chairman 

Paul S. Dwyer, University of Mich- 
igan 

George C. Paffenbarger, National Bu- 
reau of Standards 

Kenneth C. Spengler, American Mete- 
orological Society, Boston, Mass. 


Management and Business Operations 

Mark H. Ingraham, University of Wis- 
consin, chairman 

George J. Beal, Rockefeller Founda- 
tion (retired) 

F. P. H. Siddons, American Security 
& Trust Company 

Paul A. Scherer, Carnegie Institution 
of Washington, ex officio 

Dael Wolfle, AAAS, ex officio 


Popular Science Books 

Harrison Brown, California Institute 
of Technology 

Barry Commoner, Washington Uni- 
versity 

E. U. Condon, Washington University 

Kirtley F. Mather, Harvard Univer- 
sity 

Dael Wolfle, AAAS, ex officio 


Retirement Plan (must be composed of 
three staff members) 

Dael Wolfle, AAAS, chairman 

Hans Nussbaum, AAAS 

Raymond L. Taylor, AAAS 


Social Aspects of Science 

Chauncey D. Leake, Ohio State Uni- 
versity, chairman 

T. C. Byerly, U.S. Department of 
Agriculture, Washington, D.C. 

Barry Commoner, Washington Uni- 
versity 

H. Jack Geiger, 11100 Euclid Avenue, 
Cleveland 
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Lawrence Kubie, 712 East 81st Street, 
New York 

Margaret Mead, American Museum 
of Natural History 

Robert K. Merton, Columbia Uni- 
versity 

Ward Pigman, University of Alabama 
Medical Center 

Stuart A. Rice, Stuart A. Rice Asso- 
ciates, Washington, D.C. 

David D. Rutstein, Harvard Medical 
School 
Dael Wolfle, AAAS, ex officio 


Source Books in the History of Science 
Gregory D. Walcott, Long Island Uni- 
versity, chairman 
Harlow Shapley, Harvard University 
Edmund W. Sinnott, Yale University 


Committees To Be Appointed 


AAAS Newcomb Cleveland Prize, 
Judges 

AAAS 
Judges 

Theobald Smith Award in the Med- 
ical Sciences, Judges 


Socio-Psychological _ Prize, 


Representatives 


AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(representative of the Board of Direc- 
tors) 

Alfred B. Garrett, Ohio State Univer- 
sity 


American Standards Association Sec- 
tional Committee on Letter Symbols 
and Abbreviations for Science and Engi- 
neering 

Irving P. Orens, Newark College of 
Engineering 


Advisory Council on Medical Education 
Lowell T. Coggeshall, University of 
Chicago 


American Council on Education 
Mark H. Ingraham, University of 
Wisconsin 


John R. Mayor, AAAS 


Committee on the Kimber Genetics 
Award of the National Academy of 
Sciences 

I. Michael Lerner, University of Cali- 
fornia, Berkeley 


Council of National Organizations of the 
Adult Education Association of the 
United States 

John A. Behnke, Ronald Press Com- 
pany 


Council of Old World Archeology 
Richard K. Beardsley, University of 
Michigan 


Instrument Society of America Commit- 
tee on Research and Development 

Jesse W. Beams, University of Vir- 
ginia 


Joint Commission on Mental Illness 
and Health 

Ernst Mayr, Museum of Comparative 
Zoology, Harvard College 


National Conference on FAO 
Noble Clark, University of Wisconsin 


Science Service Board of Trustees 

Karl Lark-Horovitz (1958), Purdue 
University 

William W. Rubey (1959), U.S. Geo- 
logical Survey, Washington, D.C. 

Wallace R. Brode (1960), Depart- 
ment of State 


Indianapolis Meeting 


Throughout its long history, the Amer- 
ican Association for the Advancement of 
Science, now in its 110th year, has been 
concerned not only with the ever increas- 
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in Retrospect 


Raymond L. Taylor 


ing number of scientific contributions but 
also with the impact of science on. so- 
ciety. The principal advances of science 
and its applications have been reported 





Scientific Manpower Commission 

Detlev W. Bronk, Rockefeller Insti- 
tute for Medical Research 

(Wallace R. Brode, alternate) 

M. H. Trytten, National Academy of 
Sciences 


U.S. Committee on ISO Technical Com- 
mittee 37—Terminology 
Duane Roller, Harvey Mudd College 


U.S. National Commission for UNESCO 
I. I. Rabi, Columbia University 


AAAS Membership 


1) Changes during 1957 


New members elected 6,875 
Losses 
Deaths ’ 417 
Resignations 1,353 


Dropped for non- 
payment of dues 2,096 





Total loss 3,866 
Net increase during 1957 3,009 
2) Totals as of 31 December 
1957 
Paid through December 
1957 32,618 


Paid through March 1958 1,168 





Paid through June 1958 13,975 
Paid through September 
1958 2,715 
Life and emeritus members 962 
Total in good standing 51,438 
In arrears 3,123 
54,561 
New for 1958 1,166 
Total membership 55,727 


and assessed in Science and other AAAS 
publications. The annual meeting also 
has reflected the major trends of scien- 
tific thought and, directly or indirectly, 
matters of import in the nation and the 
world. This was especially apparent at 
the fourth Indianapolis meeting. The 
date, 1957, doubtless will be remembered 
for man’s first successfully launched arti- 
ficial satellites; viewed in perspective, the 
124th AAAS meeting, held only a month 
or two after sputniks I and II, was indic- 
ative of the scientific and technological 
aspects of an eventful year. 

In earlier reports it has been noted 
that no two scientific meetings are ever 
alike even when sponsored by the same 
organization or held in the same locale. 
This is particularly obvious with the di- 
versified annual convention of the Asso- 
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ciation, for the sectional programs usu- 
ally vary in symposium subjects from 
year to year and the pattern of the par- 
ticipating societies is never identical. 
Early in the year, as the programs took 
form, it was apparent that they would be 
of interest to workers in all principal 
fields of science and that they would be 
timely—including, for example, “Mov- 
ing Frontiers of Science II,” the mathe- 
matics of guided missiles, an outstanding 
series of symposia on spectroscopy, the 
sessions of the American Astronomical 
Society, more unsolved problems in biol- 
ogy, low-level irradiation, the rehabilita- 
tion of the mentally ill, psychopharma- 
cology, space medicine, and the latest 
advances in crime detection. For some 
years the scientific community and the 
AAAS have been increasingly concerned 
about the relatively low number of future 
scientists and engineers—and the short- 
age of those who teach them—the quality 
of their training, and related problems. 
These, too, were the subjects of thought- 
fully planned sessions by the Conference 
on Scientific Manpower, Section A, the 
Cooperative Committee, the Academy 
Conference, Section Q, and the science 
teaching societies. 

The dramatic orbiting of the man- 
made satellites and the subsequent press 
treatment, and the extensive local cov- 
erage of the meeting itself, brought some 
of these issues into sharper focus, with 
the result that school teachers, students 
at the college and high-school levels, and 
the general public became much inter- 
ested in the meeting and in the Annual 
Exposition of Science and Industry. 
There were 3684 registrants and at least 
nine or ten thousand others who came to 
see the large-scale exhibits, the premier 
showing of the National Geographic So- 
ciety’s lecture and film, “The Bounty and 
Pitcairn Island,” or one or more of the 
evening sessions. The Eleventh Annual 
Junior Scientists Assembly, with a pro- 
gram designed especially for science- 
minded high-school students, filled the 
large Murat Theatre. Though there were 
fewer papers than there had been at any 
AAAS meeting in recent years, attend- 
ance at almost every session exceeded the 
estimates of program chairmen—indeed, 
a number of session rooms were seriously 
crowded. The registration totals—regis- 
trants came from all parts of the conti- 
nent and from every state except Wy- 
oming—made this the eighth largest 
meeting of the 124 the Association has 
held. 

The two sessions of the AAAS Council 
were well attended. Among the decisions 
made was approval of a request that the 
Association sponsor a “parliament of sci- 
ence” in Washington early in 1958 from 
which might come specific recommenda- 
tions on the current issues in science and 
education that confront the nation. 
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Arrangements for the Meeting 


The decision to meet again in Indi- 
anapolis, after an interval of 20 years, 
was made by the AAAS Board of Direc- 
tors at its June meeting in 1953. It was 
logical that the Association should again 
meet in the Midwest, and there was the 
general desirability of serving the con- 
venience of the membership in a com- 
munity in which the Association had not 
met for some time. The physical facili- 
ties of Indianapolis for a meeting of 3000 
to 4000 had been adequate in 1937. 

Those who attend a large scientific 
meeting, unless they have shared in mak- 
ing some of the arrangements, may not 
appreciate the amount of planning and 
work that eventually result in several 
hundred sessions, most of them requiring 
one or more types of projection equip- 
ment. The cooperation and services of a 
great many individuals are essential. Usu- 
ally, an experienced convention bureau 
will operate a housing bureau and pro- 
vide registration personnel, but every- 
thing else must be arranged by the spon- 
soring organization. Local committees 
must set up, preferably in the preceding 
year. 

This has been the pattern of AAAS 
meetings in the postwar years: Early 
each spring the secretary of each section 
and participating society is asked to esti- 
mate the probable number of sessions 
and make his best guess about the prob- 
able attendance at each. It is easy to 
over- or underestimate when, at this 
stage, the programs are still far from 
complete and when calls for papers may 
not yet have gone out. Soon afterward, 
on the basis of requirements and prefer- 
ences for session rooms, the headquarters 
hotels for related sections and societies 
are selected. 

In Indianapolis, the preferences of the 
science teaching societies and of the 
American Astronomical Society for the 
Antlers and Marott hotels, respectively, 
were logical and were carried out. The 
dental researchers were based on the 
campus of the Indiana University Medi- 
cal Center. To effect as compact a meet- 
ing as possible, all other sections and 
societies were divided among the down- 
town hotels—the Claypool, Sheraton- 
Lincoln, Continental, Washington, Sev- 
erin, and Warren. Related groups of 
societies and sections, especially when in- 
terdisciplinary programs were planned, 
were assigned to the hotel that could best 
meet their needs. As in 1937, the Murat 
Temple was the site of the Annual Expo- 
sition of Science and Industry and of the 
AAAS Science Theatre. Many of the 
larger and more important sectional pro- 
grams were held in the Temple and the 
Murat Theatre, under the same roof, The 
assignment of particular rooms was made 
on the basis of the attendance estimates 











provided by the program. chairmen. 
Some of the Temple’s session rooms were 
less convenient to reach than others. The 
attendance at many of the sessions ex- 
ceeded expectations, and some of the 
rooms, at times, were badly overcrowded. 
Several of the improvised rooms proved 
to be unsatisfactory acoustically because 
the heavy curtaining originally planned 
was not available. Sincere regret and 
apologies are expressed to those who 
were affected. (All sections, but espe- 
cially those most seriously inconven- 
ienced, are assured that they will have 
satisfactory facilities this year.) 

On the bright side, the complex pro- 
jection arrangements were unusually well 
carried out. The local Committee on 
Physical Arrangements always has one of 
the most taxing assignments. Usually 
more than 200 sessions require projec- 
tion facilities, often of two or more types 
per session. Lanterns must be assembled, 
approved as suitable for the size of the 
room and the session in each case, tagged — 
with respect both to source and session 
room, transported to the hotels, checked 
in and out of the storage rooms, repaired, 
supplied with spare lamps, and the like. 
Personnel must be engaged both to de- 
liver and to operate the equipment. 

In Indianapolis, with very few excep- 
tions, all projection equipment was lent 
by the city’s public schools—with the 
consent and cooperation of each school 
principal and of the audio-visual depart- 
ment. The number of lanterns moved 
into each of the hotels and into the Tem- 
ple before Christmas—on the last “‘work- 
ing day” before the first day of the meet- 
ing—was based on the number requested 
in projection requirement forms that had 
been returned to the Washington office 
of the Association by most, but not all, 
of the program chairmen. Some “extras” 
were provided in anticipation of last- 
minute requests for projection. In gen- 
eral, the lanterns were distributed and 
collected by members of the school facul- 
ties, who had volunteered their services. 
The Committee on Physical Arrange- 
ments did a splendid job, and all con- 
cerned are deeply indebted to the mem- 
bers and, in particular, to the chairman, 
Newton G. Sprague, consultant in science 
and mathematics for the entire Indian- 
apolis school system. Dr. Sprague, who 
gave much of his time prior to the meet- 
ing, was present throughout the five days 
to direct operations and, subsequently, 
has supervised the return of all equip- 
ment, the payment of operators, and the 
like. Thanks are also due to the many 
program chairmen who arranged for 
volunteer operators from among those in 
attendance and to the operators them- 
selves. Other operators were carefully se- 
lected high-school students, who worked 
well for moderate remuneration. The 
services rendered by all were substantial. 
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Highlights of the Meeting 


All AAAS meetings enjoy the presence 
of an impressive group of top-level in- 
vestigators and high-ranking research ad- 
ministrators. As noted below, the special 
sessions, without exception, were memo- 
rable events and were well attended. On 
Friday morning, 27 December, under the 
auspices of the Biometric Society, East- 
ern North American Region, Sir Ronald 
A. Fisher, Arthur Balfour professor of 
genetics, Cambridge University, spoke on 
the statistical aspects of smoking and 
lung cancer. He was critical of conclu- 
sions based on other than controlled ex- 
periments. 

On the evening of 27 December the 
joint annual address of the Society of 
the Sigma Xi and the Scientific Research 
Society of America, “The fickle fashions 
of science,” was delivered by Crawford 
H. Greenewalt, president of E. I. duPont 
de Nemours & Company, who received 
the William Procter prize of RESA. Con- 
currently, the 18th annual address of the 
United Chapters of Phi Beta Kappa, “A 
long search for understanding,” was 
given by Elvin C. Stakman, emeritus 
chief of the Division of Plant Pathology 
and Botany, University of Minnesota, 
and a past president of the Association. 

On Sunday afternoon, 29 December, a 
general session sponsored by the AAAS 
Committee on the Social Aspects of Sci- 
ence included a series of speakers, who, 
as individuals, debated the radiation 
problem; several committee members 
and Chauncey D. Leake, chairman, were 
additional panel members during the 
discussion which followed. The conclud- 
ing special session, sponsored by the Na- 
tional Geographic Society, was the lec- 
ture by Luis Marden of the foreign edi- 
torial department of the society. His 
story was accompanied by a premier 
showing of his film, “The Bounty and 
Pitcairn Island.” The Murat Theatre was 
filled to capacity (some 2500). Hundreds 
who had not arrived early enough had 
to be turned away. This annual lecture 
and feature of the Association meeting 
was scheduled early in the evening so 

that registrants could visit the exhibits 
and attend the AAAS Smoker in the 
nearby Social Hall of the Murat Temple. 


AAAS Presidential Address 
and Reception 


On the customary evening, 28 Decem- 
ber, the traditional address was given by 
the retiring (109th) president of the As- 
sociation, Paul B. Sears, before an audi- 
ence which filled the long ballroom of 
the Hotel Claypool. Laurence H. Snyder 
presided and introduced each speaker, 
with appropriate remarks, A. H. Fiske, 
vice president of Eli Lilly and Company 
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Table 1. Analysis of sessions at the fourth 
Indianapolis meeting. 





Sessions for symposia, invited 


papers, and panels 96 
Sessions for contributed papers 30 
Sessions with addresses or lectures 31 
Business sessions 36 
Meal or social functions 38 
Tours and field trips 5 
Sessions for motion pictures 14 


Total number of sessions 250 





and general chairman of the fourth In- 
dianapolis meeting, on behalf of the lo- 
cal committees, graciously welcomed the 
Association and the audience to Indian- 
apolis. President Snyder, after a brief 
tribute to Sears and a short summary of 
his distinguished scientific career in bot- 
any, ecology, and conservation, intro- 
duced him as principal speaker of the 
evening. 

Dr. Sear’s address, “The inexorable 
problem of space” [Science 127,9 (3 Jan. 
1958) | provided a memorable experience 
for those who were present. Well-in- 
flected and well-paced, illuminated with 
characteristic flashes of humor, it was a 
thoughtful discussion of the physical 
limitations of terrestrial space for man’s 
burgeoning populations and concomitant 
urban and industrial developments. Sears 
concluded with the statement, “Our fu- 
ture security may depend less upon prior- 
ity in exploring outer space than upon 
our wisdom in managing the space in 
which we live.” 

The AAAS reception which followed 
was well attended. The receiving line 
included members of the platform party 
and their wives and Thomas Elsa Jones, 
president of Earlham College, who rep- 
resented the Honorary Reception Com- 
mittee. For those in the receiving line, it 
was a pleasure to greet so many members 
and friends of the Association. 


AAAS General Symposium 


The Association’s general symposium, 
“Moving Frontiers of Science II: Ideas 
that Mold our Work,” was held the eve- 
ning of 26 December in the Claypool’s 
ballroom and the afternoon of the 27th in 
the Murat Theatre. This symposium, 
which had been arranged by the Com- 
mittee on AAAS Meetings, consisted of 
three addresses outlining major concepts 
in the behavioral, physical, and biological 
sciences and a panel discussion in which 
all speakers and the chairman partici- 
pated. a 

In the first session, the address of S. S. 
Stevens was “Measurement and man”; 
“Distance and relativity” was the title of 
the address delivered by G. C. McVittie. 
The third address, “Evolution at work,” 





was given by T. Dobzhansky. F. S. C. 
Northrop presided throughout and con- 
tributed to the concluding discussion. 
These addresses will appear in Science. 


Other Symposia 


The trend toward a large number of 
symposia at AAAS meetings continued, 
not only among the sections of the Asso- 
ciation but also among the participating 
societies. As Table 1 shows, there were 
96 symposia, panels, groups of invited 
papers, or other sessions centered about 
a particular theme. There were over 
three times as many sessions devoted to 
programs of this type as to sessions for 
contributed papers, although 14 organi- 
zations were holding their rn. ‘ional meet- 
ings with the Association. As is shown in 
Table 2, the participating societies, in- 
cluding an additional 21 societies which 
arranged special meetings, in the aggre- 
gate nad about half as many sessions of 
this type as the AAAS and the 17 sections 
with programs. The 580 symposium par- 
ticipants markedly outnumbered the 259 
other speakers. Among the 96 symposia, 
the following were noteworthy for their 
interdisciplinary scope: “Continental 
Glaciation and its Geographic Impor- 
tance as an Environmental Factor,” 
(four sessions), sponsored by AAAS Sec- 
tion E (Geology and Geography), co- 
sponsored by the Association of American 
Geographers, East Lakes and West Lakes 
Divisions, and the Geological Society of 
America, arranged by Frank C. Whit- 
more, Jr., and Louis L. Ray (U.S. Ge- 
ological Survey, Washington, D.C.); 
“Geographic Distribution of Contempo- 
rary Organisms,” a joint program of 
AAAS Sections F (Zoological Sciences) 
and G (Botanical Sciences) , cosponsored 
by the Society of Systematic Zoology, 
Ecological Society of America, Genetics 
Society of America, American Society of 
Naturalists, American Society of Zoolo- 
gists, and the Botanical Society of Amer- 
ica, arranged by Harold H. Plough (Am- 
herst College) ; “Social Aspects of Urban 
Agglomeration,” a joint program of 
AAAS Section K (Social and Economic 
Sciences), the National Academy of Eco- 
nomics and Political Science, and the 
American Economic Association, with 
the collaboration of the National Social 
Science Honor Society Pi Gamma Mu, 
arranged by Donald P. Ray (National 
Academy of Economics and Political Sci- 
ence, Washington, D.C.); “Can Science 
Provide an Ethical Code?” a program 
sponsored by AAAS Section L (History 
and Philosophy of Science), cosponsored 
by AAAS Section Np (Pharmacy) and 
the Philosophy of Science Association, 
arranged by Lewis K. Zerby (Michigan 
State University); “Man and His En- 
vironment,” a program of AAAS Section 
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Table 2. Comparison of AAAS-sectional and societal programs. 











Total 
; number Total 
I AAAS, its 4 Participating of number 
_— ye 3a, societies sessions of 
pip canenere pd with speakers 
papers 
Sessions for symposia, 
invited papers, and 
panels 62 (334 speakers) 34 (246 speakers) 96 580 
Sessions for contributed 
papers 15 (100 papers) 15 (118 papers) 30 218 
Sessions for addresses 
and lectures 14 (18 speakers) 17 (23 speakers) 31 41 
Total 157 839 





M (Engineering), cosponsored by the 
American Meteorological Society, the 
American Industrial Hygiene Associa- 
tion, and the American Geophysical 
Union, arranged by a committee, Carl F. 
Kayan (Columbia University) chairman; 
and “Rehabilitation of the Mentally Ill: 
Social and Economic Aspects,” (four 
sessions), a program of the American 
Psychiatric Association, cosponsored by 
AAAS Section K (Social and Economic 
Sciences) and the American Sociological 
Society, arranged by a committee, Mil- 
ton Greenblatt (Massachusetts Mental 
Health Center) chairman. The Associa- 
tion expresses its deep appreciation to 
all who prepared papers for these and 
the other, more specialized, symposia. 


Conferences 


All of the three conferences that are 
held each year at AAAS meetings had 
programs of two or more sessions. The 
Academy Conference, composed of the 
official delegates of the 41 academies of 
science affiliated with the Association 
and of others interested in academy af- 
fairs, had a day and a half of sessions 
devoted largely to ways and means of 
implementing the recommendations of 
the Chicago Conference on Junior Acad- 
emies, culminating in a dinner at which 
Mrs. B. G. Heatwole gave the Academy 
Conference presidential address. 

The program of the Conference on Sci- 
entific Manpower, which was arranged 
by a committee headed by Thomas J. 
Mills and cosponsored by the Engineer- 
ing Manpower Commission, the Scien- 
tific Manpower Commission, the Na- 
tional Research Council, the National 
Science Foundation, and AAAS Section 
M (Engineering) held two sessions de- 
voted to “Scientists and Scientific Re- 
search in a Changing Economy.” 

The Conference on Scientific Editorial 
Problems (program chairman, George L. 
Seielstad) had four sessions, two of which 
were cosponsored by the Society of Tech- 
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nical Writers and Editors; members of 
this organization contributed to the at- 
tendance and participated in the discus- 
sions. 


AAAS Business Sessions 


As required by the constitution, the 
Association’s board of directors held its 
fourth regular meeting of the year at the 
annual meeting; as usual, its several ses- 
sions preceded the two sessions of the 
Council (27 and 30 December), which 
are reported elsewhere. It is gratifying 
to note that these sessions were well at- 





tended. The AAAS section officers’ lunch- 
eon and business meeting, held on 29 De- 
cember, was also well attended. There 
was helpful discussion on the tentative 
plans for the Washington meeting of 
1958. 


Attendance 


In number of registrants—3684—the 
fourth Indianapolis meeting was the 
eighth largest in the 109-year annals of 
the Association. The paid registrations 
substantially exceeded the 3094 registra- 
tions at the previous Indianapolis meet- 
ing of 1937—when a number of large 
societies held their national meetings 
with the AAAS. (In number of registra- 
tions, the other seven large AAAS meet- 
ings have been: New York, 1949—7014; 
New York, 1956—5327; Chicago, 1947— 
4940; Washington, 1924—4206; New 
York, 1928—3925; Berkeley, 1954— 
3856; and Philadelphia, 1951—3702. To 
date, only 12 of the 124 AAAS meetings 
have exceeded 3000 registrants, and five 
of these have been in the past 8 years.) 

It is always true that the total attend- 
ance of professional scientists, faculty 
members, other teachers, and graduate 
students at any national meeting of the 
Association is much greater than the 
number of registrations, since all pro- 
grams and most events are open to every- 


Table 3. Distribution of registrants by states and countries. 





Alabama 9 
Arizona 10 
Arkansas 15 
California 50 
Colorado 9 
Connecticut 25 
Delaware 7 
District of Columbia 84 
Florida 26 
Georgia 11 
Illinois 280 
Indiana 

Indianapolis 1058 

Other* 691 
Iowa 48 
Kansas 40 
Kentucky 73 
Louisiana 13 
Maine 5 
Maryland 57 
Massachusetts 68 
Michigan 163 
Minnesota 31 
Mississippi 9 
Missouri 61 
Montana 2 
Nebraska 21 
Nevada 1 
New Hampshire 2 
New Jersey 52 
New Mexico 9 
New York 140 
North Carolina 16 


North Dakota 2 
Ohio 213 
Oklahoma 21 
Oregon 4 
Pennsylvania 104 
Rhode Island 6 
South Carolina 3 
South Dakota 5 
Tennessee 52 
Texas 28 
Utah 4 
Vermont 6 
Virginia 39 
Washington 4 
Wisconsin 53 
West Virginia 11 
Total, continental U.S. 3641 
Alaska 1 
Australia 1 
Canada 31 
England 1 
India 2 
Lebanon 1 
Mexico 1 
Puerto Rico 1 
Switzerland 1 
Thailand 3 
Total, territorial and foreign 43 
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* 116 other communities, large and small, academic and industrial. 
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one. Professional scientists and teachers 
register nearly 100 per cent, unless their 
societies have a separate registration; in 
these instances, many regard a “double 
registration” as superfluous or onerous. 
Finally, there are usually several thou- 
sands of the science-minded general pub- 
lic who attend the evening lectures or 
some one event who do not register at 
all. At Indianapolis it is probable that 
an additional 10,000 attended one or 
more of the 250 sessions or visited the 
Annual Exposition of Science and Indus- 
try, at which 75 exhibitors filled 94 
booths. 

As Table 3 shows, about 29 percent of 
the total registrants came from Indian- 
apolis. The remaining 71 percent were 
from out-of-town—from 116 other In- 
diana communities, from every state in 
the nation (with the sole exception of 
Wyoming), from the District of Colum- 
bia, and from Canada. There were 43 sci- 
entists who represented ten other coun- 
tries and territories; most, if not all, of 
these were visiting scholars at American 
institutions. 

The volume of registrations is particu- 
larly impressive when it is borne in mind 
that none of the larger societies was 
meeting with the AAAS in 1957 and that 
Section H had cancelled its program 
plans in view of the fact that sessions of 
the American Anthropological Associa- 
tion were being held in Chicago during 
the same week. 

The large attendance from so many 
geographical sources and the excellent 
representation at programs of each of the 
sections (with the exception of anthro- 
pology) again demonstrated that, when 
programs of the symposium type are well 
chosen with respect to subject and are of 
high quality, a gratifying number of sci- 
entists and members of societies not 
meeting with the AAAS will travel long 
distances to attend them. 

On the other hand, although the Asso- 
ciation, its 18 sections, and its confer- 
ences can ensure a good-sized convention, 
at least in a large metropolitan center, it 
is clear that the participating societies do 
contribute a substantial and desirable 
“core attendance” and a welcome addi- 
tional diversity of interest. At the fourth 
Indianapolis meeting, 14 organizations 
participated with annual national meet- 
ings—the AAAS Cooperative Committee 
on the teaching of Science and Mathe- 
matics, the Academy Conference, the 
American Astronomical Society, Ameri- 
can Nature Study Society, Beta Beta 
Beta Biological Society, Biometric So- 
ciety ENAR, Conference on Scientific 
Editorial Problems, Conference on Sci- 
entific Manpower, National Association 
of Biology Teachers, Society for General 
Systems Research, Scientific Research 
Society of America, Sigma Delta Epsilon, 
Society of the Sigma Xi, and the Society 
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of Systematic Zoology. Twenty-one other 
societies arranged special or regional 
meetings—notably the Ecological Society 
of America and the American Psychiatric 
Association, with four sessions and a four- 
session symposium, respectively. Finally, 
an additional 37 societies and organiza- 
tions were the formal cosponsors of ap- 
propriate programs of sections or of 
other societies. 

Table 4 shows the 3684 registrants an- 
alyzed by subject fields, except for 193 
instances where this line on the registra- 
tion slip was left blank and where no 
other clues were available. In this an- 
alysis, every effort was made to record 
each individual’s primary interest; high- 
school science teachers who indicated 
their major interest as teaching or science 
education were not classified as biologists 
or chemists, and so on. If the data on the 
different disciplines are grouped under 
still broader headings, the composition of 
the registered attendance was as follows: 


Physical sciences 


and applications 1024 28% 
Biological sciences 

and agriculture 790 21% 
Medical sciences 523 14% 
Psychology, other 

social sciences 259 7% 
Science teaching 

and education 326 9% 
General interest 

and other 762 21% 

3684 


By comparison with comparable per- 
centages at AAAS meetings of previous 
years, attendance in the physical sciences 
was higher, in the biological and medi- 
cal sciences, somewhat lower, and in sci- 
ence teaching, the same, and those regis- 
trants who indicated a general interest 
in science were about twice as numerous 
as in previous years. The number of biol- 
ogists and medical researchers was grati- 
fyingly high when all circumstances of 
locale and society participation are con- 
sidered. The increase in the percentage 
of registrants in the general-interest cate- 
gory, a number of whom were teachers 
and students, can be attributed in part to 
the excellent local coverage of the meet- 
ing but primarily, it is believed, to a 
rapidly growing general realization of the 
importance of science today. 

As pointed out in a recent editorial 
[Science 126, 1157 (6 Dec. 1957)], ex- 
hibitors of the books, instruments, and 
laboratory supplies which scientists and 
teachers use have an understandable in- 
terest in the composition of the attend- 
ance at AAAS meetings. From the fore- 
going data—and also in view of the fact 
that so many of the registrants were de- 
partment heads, directors of research, 
and others in a position to decide on text- 
books and other materials—it is apparent 
that a AAAS meeting, diversified as it is, 





is well worth the participation of those 
who produce the things scientists need 
and that, collectively, the meeting also 
provides an exceptional opportunity for 
large industries to show some of their 
technological accomplishments. 


Annual Exposition of Science 
and Industry 


The 1957 Annual Exposition of Sci- 
ence and Industry filled the Egyptian 
Room on the second floor of the Murat 
Temple. The always popular AAAS Sci- 
ence Theatre was located on the stage 
at the far end of the exhibit area. The 
Visible Directory of Registrants was lo- 
cated in the foyer at the entrance to the 
exhibits. These arrangements were made 
for the maximum convenience of visitors 
to these several features and of those 
attending sessions in the same building. 

The local Committee on Exhibits, 
headed by Edward B. Newill, (vice pres- 
ident, General Motors, and general man- 
ager, Allison Division) , with Roger Flem- 
ing as secretary, did an outstanding job 
in enlisting the interest and support of 


Table 4. Registrants by subject fields. 





Mathematics and computers 89 
Physical sciences 
Physics 171 
Meteorology 5 
Electronics 24 
Astronomy 190 
Chemistry 268 
Geology and geography 178 
Engineering and industrial science 99 
Biological sciences 
Biometry and statistics 20 
Ecology 79 
Botanical sciences 104 
Zoological sciences 217 
Microbiology 30 


Biology (in general, and other) 287 
Agricultural sciences, including 


entomology 53 
Medical sciences 
Bacteriology 13 
Biochemistry, including nutrition 75 
Clinical chemistry 19 
Dermatology 35 
Physiology and space medicine 39 
Dental research 42 
Pharmacology and pharmacy 136 
Medicine, in general and other 164 
Social and economic sciences 
Mental health 37 
Other (including criminology, 
economics ) 66 
Psychology 101 
History and philosophy of science 32 
Scientific editorial problems 23 
Science teaching and education 326 
Students 352 
Interest in three or more sciences 217 
No field indicated 193 
Total 3684 








large firms in Indiana. The displays of 
jet engines, components and adjuncts of 
missiles, and other electronic devices and 
demonstrations of the research activities 
of the large pharmaceutical companies 
helped to make the 1957 Exposition well 
“worth a trip to Indianapolis for itself 
alone.” A grateful acknowledgment of 
the work of the Exhibits Committee is 
made on behalf of the Association and 
of all who enjoyed these exhibits. 

The names of most of the 75 exhibitors 
and descriptions of their exhibits have 
appeared both in the General Program- 
Directory and in the preconvention issue 
of Science. An additional commercial 
exhibitor was Encyclopaedia Britannica. 

The exhibitors of the fourth Indianap- 
olis meeting, in their answers to a ques- 
tionnaire, have already expressed their 
satisfaction over the contacts made; some 
have already indicated their intention of 
participating in the 1958 Exposition, 
which will be located in the exhibit hall 
of the Sheraton-Park Hotel, Washington, 
D.C. 


AAAS Science Theatre 


The Science Theatre, which shows a 
selection of the latest foreign and domes- 
tic scientific films, was inaugurated at 
the Chicago meeting of 1947. It is now 
an established feature of the annual meet- 
ings of the Association. For the seven 
programs given during the week, the 250 
chairs were well filled by ever-changing 
audiences. Many came to see a particular 
film and stayed for several more. Each of 
the 30 different films listed in the Gen- 
eral Program-Directory was shown twice, 
and a few were shown three times. The 
Association again expresses its apprecia- 
tion to those who so kindly lent such ex- 
cellent films. 


Work of the Local Committees 


-A scientific meeting as large and as 
complex as the annual meeting of the 
AAAS does not just happen. It cannot 
take place, nor can it succeed, without 
the cooperation and assistance of a great 
many agencies and persons. Of critical 
importance among these are the local 
committees and the general chairman 
who appointed them. The Association 
and all who attended the fourth Indian- 
apolis meeting are much indebted to A. 
H. Fiske, vice president of Eli Lilly and 
Company, who made distinguished ap- 
pointments to the local committees, kept 
in close touch with all phases of the meet- 
ing, and graciously welcomed members 
and friends of the Association the eve- 
ning of 28 December. On behalf of the 
Association, a grateful acknowledgment 
of the extent of our indebtedness to Dr. 
Fiske is made here. 
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The able work of the Committee on 
Physical Arrangements and of the Com- 
mittee on Exhibits has already been ac- 
knowledged. The Association is also in- 
debted to the local Advisory Committee 
(H. T. Pritchard, chairman of the board 
of Indianapolis Power & Light Company, 
chairman) and to the Housing Commit- 
tee (William A. Atkins, president of the 
Severin Hotel Company, chairman) for 
their very helpful services. 

The Committee on Public Information 
(headed by James W. Carr, executive 
secretary of the James Whitcomb Riley 
Memorial Association) provided expert 
advice and assistance in publicizing the 
meeting locally. Premeeting announce- 
ments in the press are not readily secured 
(probably on the principle that a meet- 
ing is not news until it happens), but the 
local scientific societies, and the local 
press, radio, and television in Indianap- 
olis did provide an exceptional amount of 
advance and current information on the 
meeting. The Association expresses its 
grateful appreciation. Additional detaiis 
on this, and on the national coverage dur- 
ing the meeting, will be found in the re- 
port by Sidney S. Negus in this issue. 

The Association acknowledges with 
deep appreciation the work of the Fi- 
nance Committee, which, through its 
able chairman, Joseph E. Cain (president 
of P. R. Mallory & Company, Inc.), has 
solicited funds to reduce the deficit of 
the meeting. It is anticipated that when 
all replies are in, the deficit will have 
been resolved. Firms and individuals who 
have made contributions to date include: 
American Fletcher National Bank and 

Trust Co. 

Hugh J. Baker and Company 
Borg-Warner Corporation, Atkins Saw 

Division 
W. R. Borinstein 
Bridgeport Brass Company 
Challenge Machine & Tool Company, 

Inc. 

George B. Elliott 

Engineering Metal Products Corporation 

B. M. Fairbanks 

Fidelity Bank & Trust Company 

Hoffman Specialty Manufacturing Cor- 
poration 

Indiana Bell Telephone Company 

Indiana National Bank 

Indianapolis Power & Light Company . 

Indianapolis Water Company 

Jones & Laughlin, Steel Warehouse Divi- 
sion 

LeTourneau-Westinghouse 

Adams Division 
Lilly Varnish Company 
Link-Belt Company 
Merchants National Bank & Trust Com- 

pany 
Peoples Bank & Trust Company 
Ransburg Electro Coating Corporation 
Howard W. Sams & Co., Inc. 
Stark, Wetzel & Co. 
Thomson & McKinnon 


Company, 





To these shoulc. be added a contribu- 
tion made for a fifth time by the United- 
Carr Fastener Corporation of Cambridge, 
Massachusetts, to the AAAS for any 
worthy purpose and applied to the fourth 
Indianapolis meeting. 


Other Acknowledgments 


At the AAAS Smoker, as in past years, 
the Coca-Cola Company, through the 
Coca-Cola Bottling Company of Indian- 
apolis, the National Biscuit Company, 
and Philip Morris, Inc., donated their 
products. The Association gratefully ac- 
knowledges these generous and recurrent 
donations. 

In concluding this report of the 124th 
meeting, besides thanking all members of 
the local committees, I would like to ex- 
press my personal appreciation to Joseph 
J. Cripe (manager), Dean H. Phillips 
(assistant manager), Mrs. Grace Schul- 
meyer (manager of the housing depart- 
ment), and others of the staff of the In- 
dianapolis Convention Bureau, who sup- 
plied expert professional assistance and 
friendly help throughout; to the manage- 
ments and sales managers of the Clay- 
pool, Sheraton-Lincoln, Antlers, and 
other hotels for their many courtesies 
and great assistance; and to the secre- 
taries and program chairmen of each sec- 
tion and participating organization for 
their able cooperation, especially with 
reference to copy and galley proof for the 
340-page General Program-Directory. 


Awards and Prize Winners 


The following annual awards were 
made during the meeting: 30th AAAS 
Newcomb Cleveland prize to Martin 
Schwarzchild and J. B. Rogerson, Jr., 
Princeton University Observatory, and to 
J. W. Evans, executive director, Sacra- 
mento Peak Observatory [Science 127, 
138 (1958)]; 13th Theobald Smith 
Award in the Medical Sciences to Paul 
Talalay, associate professor, Ben May 
Laboratory for Cancer Research, Univer- 
sity of Chicago [Science 126, 1334 
(1957)]; 3rd AAAS-Anne Frankel Me- 
morial Award for Cancer Research, to 
Roy Hertz, chief, Endocrinology Branch, 
National Cancer Institute [Science 127, 
21 (1958)]; 1st AAAS-Campbell Award 
for Vegetable Research, to S. H. Wittwer 
and F, G. Teubner, department of horti- 
culture, Michigan State University 
[Science 127, 76 (1958) ]; 2nd AAAS-Ida 
B. Gould Memorial Award for Research 
on Cardiovascular Problems, to Irvine 
H. Page, head of the Research Division, 
Cleveland Clinic [Science 127, 183 
(1958)}; and the 4th AAAS-Socio-Psy- 
chological Prize, to Irving A. Taylor, as- 
sistant professor of psychology, Pratt In- 
stitute [Science 127, 183 (1958)]. 
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Public Information Service 


Last spring, James W. Carr, executive 
secretary of the James Whitcomb Riley 
Memorial Association, was invited to be 
chairman of the local committee on 
public information for the Indianapolis 
meeting. Fortunately for the Association, 
he accepted this invitation. The mem- 
bers of the Indianapolis Public Relations 
Society became a committee of 36 com- 
munication experts to help him set 
the stage locally for this complex oper- 
ation. Another fortunate happening soon 
occurred. Joseph E. Palmer, field sec- 
retary of the James Whitcomb Riley 
Memorial Association, agreed to help ar- 


range all radio and television programs ° 


for the meeting. This team of 40, includ- 
ing my secretary, Lillian A. Hughes, and 
myself, went into action in mid-Septem- 
ber after various preliminaries had been 
cleared during the summer months. This 
early start was possible because informa- 
tion needed by us in Richmond came 
through so quickly from Mr. Carr and 
his group. 

Preliminary announcements of the 
meeting were sent out widely early in 
the fall to newspapers, broadcasting sta- 
tions, scientific journals, trade journals, 
and high school and college weeklies. 
School principals in Indiana, editors of 
Chambers’ of Commerce publications, 
heads of scientific and civic organiza- 
tions in Indianapolis, AAAS members in 
the area, and others were asked to help 
in letting midwestern folks know that 
the 124th meeting of the AAAS was to 
be in their territory during the last week 
of December. Never before in my 20 
years with this department has one of its 
annual conventions had such favorable 
and widespread premeeting publicity— 
thanks to friends of the Association in 
Indiana. 

Secretaries and program chairmen of 
the 17 AAAS sections meeting in Indian- 
apolis and those of the 75 participating 
societies and officers of the Association 
cooperated splendidly with us. At the 
same time that titles of papers and the 
names of their authors were sent to Ray- 
mond L. Taylor for inclusion in the Gen- 
eral Program-Directory, duplicate copies 
were forwarded to this department. 
Thus, we were able to write to practi- 





Dr. Negus, who is director of the AAAS Public 
Information Service, is chairman of the depart- 
ment of biochemistry at the Medical College of 
Virginia, Richmond. 
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cally all of the 900 authors on the pro- 
gram before mid-November requesting 
abstracts or complete copies of their 
contributions, or both. Approximately 
300 personal letters were written to au- 
thors whose papers, as judged by their 
titles, appeared to be especially news- 
worthy. We did not experience quite as 
good cooperation from those who were 
presenting papers at the meeting as we 
have had at many meetings in the past. 
Consequently, we were unable to meet 
some requests on the part of science 
writers for scientific reports which they 
considered newsworthy. 

As soon as all of the material for the 
General Program-Directory had _ been 
sent to the printer, it was possible to 
prepare a geographical index of all au- 
thors on the program. This was done by 
Jacquelyn Vollmer of the AAAS head- 
quarters staff. Copies of this 40-page in- 
dex were sent well in advance of the 
meeting to news bureaus of all colleges, 
industries, and governmental agencies 
(210) having representatives presenting 
papers. Copies were also sent to city edi- 
tors of newspapers in towns and cities 
where authors resided (121) and to sci- 
ence writers (95) from different parts 
of the country who had registered pre- 
viously to report the meeting. Thus, we 
invited over 400 individuals to report 
the papers of their “home town” scien- 
tists. 

One hundred and forty-three accred- 
ited representatives of the press, radio, 
and television registered in the press 
room at Indianapolis. Milton Silverman, 
science editor of the San Francisco 
Chronicle and president of the National 
Association of Science Writers, traveled 
the farthest to cover the meeting and 
was more or less duly rewarded with the 
press-room medal. Sixty-one other indi- 
viduals in the United States and abroad 
reported the meeting from nontechnical 
abstracts and from complete papers 
mailed to them before and during the 
convention. All American and several 
foreign wire services, many leading news- 
papers, scientific journals, and news 
magazines were represented at the meet- 
ing. 

Everyone in attendance was greatly 
impressed with the excellent coverage 
given the convention by the three Indian- 
apolis newspapers. For this, the Associa- 
tion is grateful to managing editors Eu- 





gene S. Pulliam of the News, Robert P. 
Early of the Star, and J. B. Stephens of 
the Times. They and their city editors 
and reporters did a marvelous job of in- 
forming the general public of the Mid- 
west what was going on in Indianapolis. 
during this “Science Week in Indiana.” 
This proclamation by Governor Handley 
was especially appreciated as was the 
personal support of the meeting by 
Mayor Bayt of Indianapolis. 

News stories and wire pictures con- 
cerning the meeting must have been 
published widely outside Indianapolis 
because clippings from many publica- 
tions in this country and abroad have 
been brought to our attention. Close to 
60,000 words were filed by reporters 
with Western Union during the week. 
Those filed by the wire services and 
broadcasting stations with their own fa- 
cilities must have brought the wordage 
to well over 100,000. Feature stories, not 
requiring close deadlines, are beginning 
to appear in various publications. Sev- 
eral representatives of magazines regis- 
tered in the press room solely to get ideas. 
for future articles. 

Joseph E. Palmer, who was in charge 
of arranging radio and television pro- 
grams before, during and after the meet- 
ing, turned in one of the best jobs ever 
for the Association. All local stations co- 
operated so fully that it would be im- 
possible to list the programs aired. Many 
talks were taped by the Voice of Amer- 
ica; the educational station at Butler 
University (WAJC) carried five full 
speeches of prominent scientists; each 
of the commercial stations (WFBM, 
WLW-I, WISH, WIRE, WIBC, and 
WTTV) aired programs and spot news 
many times daily; and much news about 
the meeting was radioed nationally. 
There was little, however, in the way of 
national television coverage. 

William H. Book, executive vice pres- 
ident of the Indianapolis Chamber of 
Commerce, arranged (in cooperation 
with Mrs, Fred Willkie and this depart- 
ment) a meeting of 250 selected high 
school science students with nine leading 
scientists in different fields. This unique 
get-together was held at the Herron Art 
Institute on December 29 and was most 
successful. The scientists (Drs. Bean, 
Birge, Brode, Brues, DuShane, Sears, 
Snyder, Wolfle, and Major Simons) 
talked with groups of students about 
their future careers in science. Many 
complimentary letters have been re- 
ceived from the students who attended 
this “party.” It is reported here because 
the consensus appears to be that such a 
gathering should be made a part of the 
Association’s program at each of its an- 
nual meetings. 

For assistance in the press room at 
Indianapolis, we are grateful to the In- 
diana University Medical Center for fur- 
nishing a desk and filing cabinets; to the 
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Indiana Bell Telephone Company for 
contributing the services of Marjorie N. 
Pierce as a secretary; to Dorothy Nisely 
of the Indianapolis Public Library for 
volunteering as 2 communications spe- 
cialist; to Maurice C. Gronendyke of 
the Indiana State Chamber of Com- 
merce and Charles E. Ehlers of the Clay- 
pool Hotel for helping to provide ideal 
working facilities in the Florentine 
Room; to Robert Worth and Joseph 
Sitzman, Eagle Scouts of the Central 
Indiana Council, Boy Scouts of Amer- 
ica, for serving as messengers; to the In- 
dianapolis Press Club for extending 
guest privileges to out-of-town science 
writers; to the Florida Citrus Commis- 
sion and Noyes and Sproul, Inc., for the 
hospitable serving of fresh orange juice 
continuously each day; to the General 
Electric Company Research Laboratory 
for holding open house each evening for 
all reporters covering the meeting; to 
D. H. Radler of the Purdue Research 
Foundation and Hugh Hazelrigg of the 
Indiana University News Bureau for 
helping in many ways to make visiting 
science writers feel at home in Indian- 


apolis; to Reverend Laurence T. Hosie, 
executive secretary of the Church Fed- 
eration of Greater Indianapolis, for mak- 
ing arrangements for the Protestant in- 
terdenominational service at the Roberts 
Park Methodist Church on Sunday, 29 
December; to Eli Lilly and Company 
for the reception for reporters at the 
Severin Hotel on the evening of 27 De- 
cember; to the Allison Division of the 
General Motors Corporation for the 
press reception the following evening; to 
Herman B Wells and Frederick L. 
Hovde, presidents of Indiana University 
and Purdue University, respectively, for 
entertaining science writers and their 
wives at dinner at the Athenaeum on 28 
December following the semiannual 
meeting of the National Association of 
Science Writers; to the Indianapolis 
Chamber of Commerce, Pitman-Moore 
Company, American Tobacco Company 
Research Laboratory, Indianapolis 
Power and Light Company, James Whit- 
comb Riley Memorial Association; and 
the Indiana University Medical Center 
for providing luncheons for the press 
during the meeting; and to the “old- 


Reports of Sections 


Mathematics (Section A) 


Section A presented a program of three 
invited papers on the mathematics of 
guided missiles on Saturday morning. A. 
George Carlton of the Johns Hopkins 
Applied Physics Laboratory outlined a 
solution to the problem of filtering radio 
noise in missile guidance. Homer E. 
Newell, Jr., of the U.S. Naval Research 
Laboratory gave a popular exposition of 
satellite orbits. Robert W. Rector of the 
Ramo-Wooldridge Corporation gave an 
over-all picture of the American effort in 
guided missiles. 

On Thursday afternoon, two former 
chairmen of the section gave their re- 
tiring addresses. Dean Mina Rees of 
Hunter College spoke of the various pro- 
fessional opportunities for mathemati- 
cians other than in teaching. A. W. 
Tucker of Princeton University explained 
a new method in mathematical program- 
ming. 
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and Societies 


On Friday morning the section was 
cosponsor, with the National Council of 
Teachers of Mathematics and with the 
AAAS Cooperative Committee on the 
Teaching of Science and Mathematics, 
of a program on the modernization of 
the mathematics curricula in schools and 
colleges. In the afternoon Section A and 
the National Council listened to invited 
papers on curriculum study. 

C. C. MacDurrez, Secretary 


Symposium on Mathematics Instruc- 
tion. The symposium on mathematics in- 
struction was planned to bring before the 
scientific community information on cur- 
rent curriculum studies and a statement 
on the mathematics curriculum in per- 
spective. 

R. L. Davis, executive secretary, re- 
ported for the Mathematical Associa- 
tion’s Committee on the Undergraduate 
Program (CUP). Davis indicated that 
CUP was concerned with ways to (i) 





timers” of the NASW for invaluable 
technical advice. 

Thelma C. Heatwole of Staunton, 
Virginia, was press room director. After 
this experience for six consecutive an- 
nual meetings of the Association, her 
services have become invaluable. Wayne 
Taylor of Austin, Texas, was again the 
press room photographer, and Foley F. 
Smith of Richmond, Virginia, served as 
an associate. James W. Carr and Joseph 
E. Palmer made their headquarters with 
us. These individuals and the secretaries 
mentioned previously arranged 18 press 
conferences during the week and got 
source material quickly to reporters to 
whom, more than to any others, goes the 
credit for helping to make possible at 
these annual meetings one of the four 
principal objectives of the AAAS: to in- 
crease public understanding and appre- 
ciation of the importance and promise of 
the methods of science in human prog- 
ress. The Association is deeply apprecia- 
tive of the world-wide coverage of its 
meetings by members of the National 
Association of Science Writers and other 
representatives of the Fourth Estate. 


bring to college freshmen the calculus 
which underlies so many of the impor- 
tant applications, (ii) introduce to them 
the set notions and probability theory 
basic to so many modern applications, 
and yet (iii) do all this without making 
unrealistic demands on students with 21 
years of high school mathematics. 

The Committee on the Undergraduate 
Program has tried to answer these ques- 
tions by designing and producing whole 
courses which would accomplish these 
ends, by sponsoring mathematical expo- 
sitions for teachers and students, and by 
studying the design of special courses for 
teachers. The committee has also de- 
signed two types of sophomore courses. 
One course, for physical science and en- 
gineering majors, will save student time 
because it provides a head start from the 
first-year course and with further gains 
in the use of handbooks and tables. The 
emphasis of the whole course will be 
shifted to a consistent use of vectors and 
differential forms in many-variable cal- 
culus. The other course for sophomores 
answers increasing demands from biologi- 
cal and social scientists, covering at first 
the elements of mary-variable calculus 
and linear algebra. There are also special 
units on optimum problems and linear 
programming, probability theory, Markov 
chains, order relations, and finally, a long 
unit on mathematical models in the bio- 
logical and social sciences. 

A. W. Tucker reported for the Com- 
mission on Mathematics. The College 
Entrance Examination Board established 
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the commission, with Tucker as chair- 
man, to consider broadly the secondary 
school college-preparatory mathematics 
curriculum and to make recommenda- 
tions looking toward its modernization, 
modification and improvement. Likely 
proposals include: (i) more emphasis on 
deductive reasoning in algebra and less 
in geometry; (ii) introduction of coordi- 
nates and vectors in plane geometry and 
trigonometry; (iii) combining concepts 
with skills to give deeper understanding; 
(iv) some use of simplifying abstraction- 
sets, binary operations, relations, func- 
tions, and so forth; (v) introductory 
probability and statistical reasoning as a 
desirable replacement for formal solid 
geometry. The commission recommends 
that a full secondary program lead to 
calculus in the freshman year of college 
and that calculus should be taught in 
high school only as a college-level course 
for advanced placement. 

The Project for the Improvement of 
School Mathematics of the University of 
Illinois Committee on School Mathemat- 
ics was reviewed by Max Beberman, di- 
rector of the project. This joint venture 
of the Illinois Colleges of Education and 
Engineering and the mathematics de- 
partment is planned to create. a four-year 
program in college-preparatory mathe- 
matics which treats mathematics in the 
manner of contemporary mathematics 
and which stimulates interest among 
young people in the continued study of 
mathematics. The committee has initi- 
ated its program in a dozen schools in 
Illinois, Massachusetts, and Missouri. 
Teachers receive instruction from the 
UICSM in conferences on the Illinois 
campus, during visits to their schools by 
coordinators, and through textbooks for 
teachers and students. Textbooks for four 
years of mathematics include the distinc- 
tion between numbers and their symbols; 
the relations of equality and inequality; 
algebraic manipulations based on gener- 
alizations of arithmetic; graphing equa- 
tions and inequalities; a postulational de- 
velopment of Euclidean geometry involv- 
ing considerable work with elementary 
set theory; the ideas of a deductive the- 
ory in which models are constructed for 
various sets of postulates; mathematical 
induction; exponents and logarithms; 
complex numbers; integral rational func- 
tions; polynomial equations; circular 
functions. 

C. C. MacDuffee of the University of 
Wisconsin pointed out that the teaching 
of mathematics is an experimental sci- 
ence and that drastic changes in curricu- 
lum or in methods of presentation should 
not be made on a large scale until they 
have been thoroughly tested with small 
groups. He emphasized that it is impor- 
tant that we teach those whose aim is ap- 
plication as well as those who wish to be- 
come pure mathematicians. The develop- 
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ment of mathematical intuition was iden- 
tified as the common objective of all 
teachers of mathematics, regardless of 
how their students hope to use it. Mac- 
Duffee stated that real reform in the 
teaching of mathematics in the high 
school must begin with the teacher and 
that more persons of excellent ability 
and training must be induced to join the 
profession. From such material, he said, 
teachers can be produced whose under- 
standing of mathematics will be such 
that the success which others have had in 
experimental programs with small groups 
can be made universal. 


Joun R. Mayor, AAAS 


Physics (Section B) 


A symposium on spectroscopy high- 
lighted the meeting of Section B. Organ- 
ized by K. W. Meissner, the day-and-a- 
half symposium covered the following 
topics: spectroscopy and quantum elec- 
trodynamics, primary and _ secondary 
wavelength standards, solar spectra, iso- 
tope shifts, electronic states of diatomic 
molecules, spectroscopy of the rare 
earths, and the role played by spectros- 
copy in thermonuclear research. 

The vice-presidential address was 
given by William T. Meggers at a ban- 
quet which was jointly sponsored by 
Sigma Pi Sigma and Section B. The ad- 
dress, which was entitled “Reminiscences 
in spectroscopy,” proved to be entertain- 
ing as well as instructive, and many of 
spectroscopy’s great names took on added 
luster. Raymond T. Birge, current chair- 
man of Section B, presided. 

Papers on neutrino physics by Fred- 
erick Reines, on solid-state physics by 
Park Miller, and on high-temperature 
plasmas by Alan Kolb were given in a 
session devoted to recent advances in 
physics. Besides the intrinsic value of 
the individual papers, the session was 
impressive in showing that research in 
physics is making a vigorous advance on 
many fronts. 

J. H. McMitten, Secretary 


Chemistry (Section C) 


The programs of Section C featured 
a session on submitted papers, two ses- 
sions on the chemistry of acetylene, and 
two sessions on pyridine and its deriva- 
tives. 

The contributed papers included: 
“The acetylation of imides with ketene,” 
by R. E. Dunbar and Wayne M. Swen- 
son; “Reaction studies of acid halides 
and ethers,” by R. E. Dunbar and Ver- 
non L. Guyer; “The preparation and 
properties of t-alkyl formates,” by David 
W. Young and Eileen Paré; “Enzyme 
pacemakers, a new concept on the chem- 





ical composition and activation of pep- 
sinogen, chymotrypsinogen, and _ tryp- 
sinogen,” by Anwar A. Hakim; “Con- 
ductance measurement of some salts in 
anhydrous ethanolamine,” by F. C. 
Schmidt, W. B. Schaap, and P. W. 
Brewster; “The adrenal response to al- 
cohol intoxication in rats maintained on 
diets deficient in tryptophan-niacin or in 
lysine,” by J. C. Forbes and G. M. Dun- 
can; and “The nitration of 3-phenyl- 
quinoline,” by Christian E. Kaslow and 
Bernard Buchner. 

The symposium on acetylene covered 
the history and current status of acetyl- 
ene. The following papers were pre- 
sented: “Commercial acetylene pro- 
duction,” by C. K. McLane; “The 
chemistry of acetylene,” by George F. 
Hennion; “Acetylene derivatives as hy- 
drochloric acid corrosion inhibitors,” by 
R. F. Monroe; “Agricultural uses of 
acetylene derivatives,” by Fred J. Lowes; 
“A review of the pharmacology of acetyl- 
ene compounds,” by William R. Gibson; 
“The stereochemistry of nucleophilic 
additions to acetylene,” by W. E. Truce, 
M. M. Boudakian, J. A. Simms, R. F. 
Heine, and R. Kassinger; “The acetyl- 
ene-allene rearrangement,” by Thomas 
L. Jacobs; and “Acetylene in the synthe- 
sis of pyridines,” by W. R. Wheeler and 
F. A. Karnatz. 

The current status of the chemistry of 
pyridine was covered in papers such as: 
“Recovery of pyridine from coal prod- 
ucts,” by J. H. Wells; “The chemistry of 
vinylypyridines,” by Robert Levine; 
“Derivatives of vinylpyridine,” by Allan 
P. Gray; “Pyridine-metal salt complexes 
for clathration separation of aromatic 
isomers,” by W. D. Schaeffer, W. S. 
Dorsey, D. A. Skinner, and C. G. Chris- 
tian; “The synthesis and reactions of 
sterically hindered pyridine bases,” by 
Harold Podall; “Chemistry of pyridine- 
N-oxide,” by E. C. Taylor, Jr.; “Prepa- 
ration of the pyridolacetones and the 
inductive effect of nitrogen on the de- 
hydration of the intermediate aldols,” 
by John K. Stille; “Pyrophthalones de- 
rived from picolines as intermediates for 
medicinal agents,” by C. H. Tilford, 
G. L. Krueger, E. D. Amstutz, D. G. 
Manly, A. Richardson, Jr., and A. M. 
Stock; and “The chemistry of picolines,” 
by F. E. Cislak. 

The next meeting of Section C will be 
held in Washington, D.C., during the last 
week of December. Tentatively, it is 
planned to have one or more sessions of 
submitted papers, and two series of sym- 
posia; one on irradiation and one on 
free radicals. Now is the time to begin 
to plan for attending this meeting. Con- 
tributed papers should be sent to Dr 
F. O. Rice or to Ed. F. Degering, Sec- 
retary, Section C, 26 Robinhood Road. 
Natick, Mass. 

Ep. F. Decertne, Secretary 
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American Association of 
Clinical Chemists (C1) 


The American Association of Clinical 
Chemists held two scientific sessions at 
which 16 scientific reports dealing with 
several aspects of clinical chemistry were 
presented. Donald E. Bowman, of In- 
diana University School of Medicine, 
and Oliver H. Gaebler, of the Edsel B. 
Ford Institute for Medical Research, 
presided at these sessions. 

A third and very popular session of 
the clinical chemists was a half-day sym- 
posium entitled “Significant Trends in 
the Chemistry of Disease.” At this sym- 
posium Harry Weisberg discussed “Elec- 
trolytes and acid-base balance,” Jack R. 
Leonards pointed out some of the 
“Chemical changes involved in the use 
of artificial organs,’ Ralph I. Dorfman 
presented “Recent advances in the un- 
derstanding of hormonal factors in dis- 
ease,’ and Clarence Cohn discussed the 
“Use of serum transaminase activities in 
clinical biochemistry.” 

A clinical chemists’ banquet, which 
was attended by the majority of the clin- 
ical chemists at Indianapolis, was held 
during the meetings. Albert Sobel dis- 
cussed his views on “Professional re- 
search.” This was truly a national meet- 
ing of clinical chemists, with participants 
from New York to California. 

Rosert R. SMeBy, ALFRED H. FREE, 

Program Chairmen 


Astronomy (Section D) 


For the second consecutive year Sec- 
tion D had a joint program with the 
American Astronomical Society. There 
were 36 contributed papers on the pro- 
gram, one of which (“Solar photographs 
from 80,000 feet,” by Martin Schwarz- 
schild, J. B. Rogerson, Jr., and J. W. 
Evans) won the $1000 Newcomb Cleve- 
land Prize. There was also a symposium 
entitled “The Cepheid Variable Stars.” 

The Helen B. Warner lecture of the 
American Astronomical Society was 
given by Allan R. Sandage (Mount Wil- 
son and Palomar Observatories), on the 
subject of “Unsolved problems in the 
quest for the extragalactic distance 
scale.” 

All of the sessions for papers were 
held at Butler University. The sym- 
posium and the Warner lecture were 
held in the World War Memorial Au- 
ditorium. 

The AAS-Section D dinner was held 
at the Marott Hotel. Following the din- 
ner Pieter van de Kamp gave the ad- 
dress of the retiring chairman of Section 
D on the subject of “Facets of astron- 
omy.” 

Frank K. Epmonpson, Secretary 
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Astronomical League (D2) 


The program of the Astronomical 
League was given in the spirit of a pub- 
lic service. As amateur astronomers, most 
of our members are professionally active 
in other fields. Therefore no attempt is 
made to compete with professional as- 
tronomers; instead, we confine our ac- 
tivities to maintaining a close relation- 
ship with them and their work, in order 
to satisfy our own thirst for knowledge 
and to pass it on to the public in gen- 
eral. Through our local societies we 
provide a platform to introduce astron- 
omy to anyone who is interested. In our 
junior activities we provide a stimulus to 
interest juniors in astronomy and give 
them an opportunity to be active in it 
and in science in general. 

The timing device introduced in the 
first paper, “An accurate timing device 
for astronomical observations,’ was 
original with the local Indianapolis 
group and was developed to be used in 
the local Moonwatch station. It was un- 
fortunate that the paper on “Observa- 
tions on the Moon” could not be given; 
the author was not able to be with us at 
the meeting. Since the author is an au- 
thority on this subject, his paper was to 
have been the highlight of the meeting. 

Our junior program is always a sur- 
prise to those who are not familiar with 
the enthusiasm the juniors display. 
Though only juniors from Indiana par- 
ticipated, the quality and subject mat- 
ter of the papers was indicative of their 
devotion to and interest in science. We 
were delighted with the interest dis- 
played by an audience of about 200 and 
with the publicity given to this program 
by the local newspapers and with the 
television coverage. 

The activities of both the junior and 
senior groups are worthy of public sup- 
port and are an important stimulus in 
creating interest in science and in keep- 
ing the public informed. For this we 
need the help of professional astrono- 
mers in keeping us informed, and we 
hope we shall always have a close rela- 
tionship with them in our common in- 
terest, astronomy. 

WILHELM GARNATZ, 
Program Chairman 


Geology and Geography (Section E) 


Three symposia were held as part of 
the Section E program. Attendance 
ranged from 50 to 300. The symposium 
on “Continental Glaciation and its Geo- 
graphic Importance as an Environmen- 
tal Factor” lasted for 2 days and in- 
cluded 22 papers. Chairmen of the 
half-day sessions were William D. Thorn- 
bury (Indiana University); George W. 


White (University of Illinois), Paul B. 
Sears (Yale University), and Louis L. 
Ray (U.S. Geological Survey). There 
was a 1-day symposium on Mississippian 
and Pennsylvanian rocks of the Midwest, 
with Henry H. Gray (Indiana Geologi- 
cal Survey) and David H. Swann (lIlli- 
nois Geological Survey) presiding. Nine- 
teen papers were presented. This 
symposium was a joint session with the 
Geological Society of America and the 
Association of American Geographers. 
A half-day session, joint with the Na- 
tional Speleological Society and the Geo- 
logical Society of America, was devoted 
to “Karst Phenomena.” William E, 
Davies presided, and five papers were 
presented. In addition to the symposia, 
a half-day session was held consisting of 
eight contributed papers in geology and 
geography. 

The vice-presidential address by Paul 
F. Kerr, entitled “Uranium emplace- 
ment in the Colorado Plateau,” was pre- 
sented at the Section E smoker. The 
smoker was arranged by Claude M. 
Roberts (U.S. Geological Survey) and 
was sponsored by the Indianapolis Water 
Company, Layne-Northern Company, 
and Mobile Drilling and Engineering 
Company. 

The program of Section E empha- 
sized subjects of interest to earth sci- 
entists working in the Middle West. In 
the symposium on continental glaciation, 
particular emphasis was placed on the 
contribution that can be made to our 
studies of glaciation by fields other than 
geology and geography. This symposium 
included papers in the fields of climatol- 
ogy, botany, and zoology. 

Frank C. Wuirmore, Jr., Secretary 


National Speleological Society (E4) 


Three sessions were sponsored by the 
National Speleological Society: a gen- 
eral session for contributed papers and 
two symposia. 

Two papers in the general session 
dealt with regional, rather than local, de- 
velopment of limestone caves. These 
papers are indicative of the transition 
from the purely descriptive to the more 
theoretical phases of American speleol- 
ogy. J. R. Fisher and W. B. White dis- 
cussed the morphology and origin of a 
series of small caves in the Van Port 
limestone (Pennsylvanian) of the Alle- 
gheny Plateau northwest of Pittsburgh, 
and Richard L. Powell presented a sum- 
mary of investigations on caverns and 
karst features in the Mississippian and 
Silurian rocks of southern Indiana, The 
structure and possible mode of origin of 
mud stalactites and stalagmites observed 
in Elrod Cave, Orange County, Indiana, 
was the subject of a paper by Reuben 
Vig. The final paper, given by Thomas 
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C. Barr, was concerned with the inver- 
tebrate fauna of Carlsbad Caverns, Eddy 
County, New Mexico. 

A symposium on the cave fauna of the 
Ohio River valley, arranged by Thomas 
C. Barr, served to focus attention on re- 
cent developments in the systematics of 
cavernicolous invertebrates in southern 
Indiana, central Kentucky and Tennes- 
see, and northern Alabama. [The first 
attempt at a comprehensive treatment 
of the cave fauna of this region stemmed 
indirectly from the first Indianapolis 
meeting of the AAAS, which was held 
in August 1871. Among those at that 
meeting who accepted the invitation of 
the Louisville and Nashville Railroad to 
visit Mammoth Cave, was A. S. Pack- 
ard, Jr., whose subsequent interest in 
biospeleology led him to publish 21 pa- 
pers on cave animals, culminating in 
“The Cave Fauna of North America” 
Mem. Natl. Acad. Sci. U.S. No. 1 
(1886)]. Groups treated in the sympo- 
sium were (i) opilionids (C. J. Good- 
night); (ii) millipedes (Nell B. Causey) ; 
(iii) collembola (Kenneth Christian- 
sen); (iv) pselaphid beetles (Orlando 
Park); (v) anophthalmid beetles of the 
family Carabidae (C. H. Krekeler and 
T. C. Barr); and (vi) silphid beetles of 
the genus Ptomaphagus (T. C. Barr). 
The concerted efforts of a number of 
collectors have within the past decade 
done much to make adequate series of 
American cavernicoles available to sys- 
tematists, and thus to make possible this 
symposium. 

A symposium on karst phenomena, ar- 
ranged by William E. Davies, was co- 
sponsored with the Geological Society of 
America. 

Tuomas C., Barr, Program Chairman 


Zoological Sciences (Section F) 


The Section F meetings at Indian- 
apolis in 1957 were especially successful 
in the very wide coverage of subjects of 
the symposia and contributed papers. 
Most of the special fields of research in- 
terest of the large membership were rep- 
resented in the program. The attendance 
was good throughout the program. 

There were about 75 present for the 
first session of contributed papers se- 
lected for extended presentation on Fri- 
day morning, at which L. S. Dillon (A. & 
M. College of Texas) outlined a new 
statement of evolutionary relationships 
between microorganisms, higher plants, 
and animals, and R. H. Foulkes (St. 
Louis University) described the Vatican 
film library of historically valuable sci- 
entific documents being assembled at St. 
Louis University. At the symposium that 
evening before an audience of 200, W. 
R. Breneman (Indiana University) and 
his colleagues outlined for the nonspe- 
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cialist the current understanding of 
pituitary function. 

On Saturday morning the regular ses- 
sion for contributed papers was attended 
by 40 to 75 members. The papers which 
drew the most interest, as indicated by 
the discussion, were those on electro- 
phoretic analysis of animal sera as a 
method for determining relationship, by 
K. R. Woods (New York Hospital— 
Cornell Medical Center) and E. Paul- 
sen and colleagues (Rutgers University), 
and the papers on radioactive isotopes in 
human cadavers by A. R. Schulert and 
A. Walton and their associates (Colum- 
bia University). 

On Saturday afternoon the first ses- 
sion of the joint symposium with Section 
G on “Some Unsolved Problems in Biol- 
ogy” drew the largest attendance of the 
Section F meetings—nearly 300 mem- 
bers. This session consisted of six papers 
on the geographic distribution of con- 
temporary organisms by P. S. Martin 
(University of Montreal), A. J. Sharp 
(University of Tennessee), H. H. Ross 
(Illinois Natural History Survey), W. F. 
Blair (University of Texas), K. C. Parkes 
(Carnegie Museum, Pittsburgh, Pa.), 
and E. L. Cockrum (University of Ari- 
zona). There was much discussion after 
each paper. It is expected that the papers 
at this session will be published in a sin- 
gle monograph. The second session of 
this symposium was held on Sunday 
morning, and it is being covered by the 
report of the secretary of Section G. 

On Sunday afternoon members en- 
joyed a get-together in the headquarters 
room of the Society of Systematic Zool- 
ogy, where many appreciated the oppor- 
tunity to examine the excellent collection 
of books of all publishers in all fields of 
zoology assembled by the secretary of 
the society, R. E. Blackwelder. This re- 
curring exhibit continues to be one of 
major interest to all biologists, and it 
should be encouraged. 

On Sunday evening the annual zoolo- 
gists’ dinner was held under the joint 
sponsorship of Section F and the Society 
of Systematic Zoology. The challenging 
address of the vice-president of the 
AAAS for Section F, E. R. Hall (Uni- 
versity of Kansas), was given after this 
dinner, on the subject “Conservation 
and the animal biologist.” An interesting 
coincidence was that the subject was 
somewhat similar to that of the presi- 
dential address of. the retiring president 
of the AAAS, Paul B. Sears: The two 
addresses covered different ground, yet 
they demonstrated that the theme of con- 
servation is of. major importance to biol- 
ogists at the present time. 

The Section F program was concluded 
with the two sessions on Monday on the 
subject of the effects and the social con- 
sequences of low-level irradiation devel- 
oped by fallout from nuclear detonations. 





This program was arranged by A. M. 
Brues and his colleagues of Argonne 
National Laboratory. The papers in- 
cluded the newest reviews of the scien- 
tific data from all angles, discussions of 
the responsibilities of the Public Health 
Service, of the press, of legislators (pre- 
sented by Chet Holifield, Congressman 
from California), and an estimate of sci- 
entists’ ethical responsibilities (given by 
C. W. Churchman). That this is still a 
subject of very widespread interest to 
scientists and the public was shown by 
the large attendance (100 at each ses- 
sion) and by the wide local press cover- 
age at this and the Sunday afternoon 
sessions of AAAS on a similar subject, 
under the chairmanship of C. D. Leake. 
It is hoped that both of these programs 
will be published shortly. 

Harotp H. Proucn, Secretary 


Society of Systematic Zoology (F2) 


The Society of Systematic Zoology 
held its 10th annual meeting at Indian- 
apolis. As usual, the activities centered 
around the book lounge, where there 
were displayed about 1000 books, rep- 
resenting the zoological output of nearly 
90 publishers. This unique assemblage 
of books gives opportunities for close ex- 
amination, comparison, and discussion 
of books that are not otherwise available. 
It again proved popular, especially 
among teachers at all levels. 

A new feature was a special table of 
books published during 1957. The num- 
ber of outstanding books in this category 
emphasized the extent of current com- 
mercial publication, just as the exhibit 
as a whole demonstrated both the great 
diversification of biology and the essen- 
tial unity of its concepts. 

A brief session for contributed papers 
demonstrated the interest of members 
in discussing the subjects presented and 
may lead to regular provision for more 
extended presentation of papers. 

The future activities of the society 
were the subject of much planning, es- 
pecially in the council meetings. There 
was determination to continue the so- 
ciety’s interest in the broader aspects of 
biology, relating systematics to other 
fields. A new constitution was made 
ready for submission to the members, 
and many plans were made for an exten- 
sive program at the 1958 annual meet- 
ing, to be held with the AAAS in Wash- 
ington, D.C., 27-30 December. 

Other sessions were held in collabora- 
tion with the other biological societies 
present, and our member E. R. Hall gave 
the address at the zoologists’ dinner as 
vice-president of the AAAS for Section 
F, on the subject “Conservation and the 
animal biologist.” 

R. E. Brackwe.per, Secretary 
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Beta Beta Beta 
Biological Society (FG2) 


Beta Beta Beta Biological Society held 
its biennial convention in Indianapolis, 
Ind., 27 Dec. 1957. This society is an 
affiliated society of the American Asso- 
ciation for the Advancement of Science. 
The most important action taken at the 
business meeting was the election of a 
new president to succeed B. R. Weimer 
of Bethany College. Weimer had com- 
pleted his two terms as president. 

The new president is George H. 
Mickey, professor of biology at Louisi- 
ana State University. Mickey’s field of 
research is cytogenetics. His doctorate 
is from the University of Oklahoma. He 
has been a Guggenheim fellow and has 
a distinctive research to his credit. 

Following the luncheon of Beta Beta 
Beta at the Claypool Hotel, a large 
group of members listened to the address 
of Harry J. Fuller of the University of 
Illinois. His subject was “The psychol- 
ogy of plants.” 

Mrs. Frank G, Brooks, Secretary 


Biometric Society, Eastern 
North American Region (FG3) 


The Biometric Society (Eastern North 
American Region) presented two ses- 
sions on 27 Dec. in Indianapolis as a 
part of the annual meeting of the Amer- 
ican Association for the Advancement 
of Science. These sessions were cospon- 
sored by the Ecological Society of Amer- 
ica and the American Statistical Asso- 
ciation. The first session, presided over 
by Boyd Harshbarger, was devoted to a 
special invited address, given by Sir 
Ronald A. Fisher (Cambridge Univer- 
sity), entitled “Smoking and lung can- 
cer: an example of the interpretation 
of statistical data in the observational 
sciences.” 

The second session, presided over by 
T. A. Bancroft, included seven contrib- 
uted papers: “Cumulatively grouped re- 
sponse times in quantal response data,” 
by Robert F. White (Iowa State Col- 
lege); “Some uses of statistical analysis 
in classifying races of the American shad 
(Alosa sapidissima),” by Donald R. 
Hill (Minnesota Mining and Manufac- 
turing Company, St. Paul); “The analy- 
sis of groups of similar experiments,” by 
Basilio Rojas (Iowa State College); 
“Estimation of risk when units are sac- 
rificed periodically during the follow-up 
interval,” by D. Kodlin (Graduate 
School of Public Health, University of 
Pittsburgh); “The use of idempotent 
matrices in regression problems involv- 
ing linear restrictions,” by John S. Chip- 
man and Malempati Rao (University of 
Minnesota); “Monitoring and evaluat- 
ing treatment effects in epileptics by a 
graphical sequential test,” by Eugene A. 
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Johnson (University of Minnesota); and 
“The use of an inverse matrix in the 
analysis of crossbreeding data,” by R. W. 

Touchberry (University of Illinois). 
T. A. Bancrort, Program Chairman 
E. P. Kine, Chairman of Local 
Arrangements 


Ecological Society of 
America (FG4) 


The concurrent sessions of contributed 
papers in plant ecology and in human, 
general, and animal ecology were note- 
worthy for the diversity of topics and for 
the wide geographic coverage of the re- 
search reported. Donald B. Lawrence 
presided over a botanical session in 
which areas ranging from the Arctic to 
Brazil were covered. In the session pre- 
sided over by Orlando Park, zoological 
papers based on regions in Africa, Thai- 
land, and the Caroline Islands were pre- 
sented; this session included an outstand- 
ing report by Frank B. Golley on pro- 
ductivity in a Michigan old-field food 
chain. These sessions were each attended 
by approximately 80 persons. 

Cutting across interdisciplinary boun- 
daries, the session of invited papers on 
sexual behavior, under the chairmanship 
of John Emlen and sponsored by the so- 
ciety’s section on animal behavior and 
sociobiology, attracted an audience of 
about 200. 

Several symposia which were cospon- 
sored by the Ecological Society of Amer- 
ica were considered highly valuable by 
the large numbers of our membership in 
attendance. It will be the hope of all 
ecologists who heard the pertinent ad- 
dress of the retiring AAAS president, 
Paul B. Sears, that the address will re- 
ceive the public attention that the times 
require for the thoughts presented. 
Atton A. LinpsEy, Program Chairman 


National Association of 
Biology Teachers (FG6) 


Over two hundred members of the 
National Association of Biology Teach- 
ers were in attendance at the annual 
meeting. The session on “Outdoor Biol- 
ogy” developed the need for more and 
better use of outdoor laboratories in the 
areas of soil studies, aquatic biology, or- 
nithology, and ecology. Program partici- 
pants included John Brainerd, H. Sey- 
mour Fowler, John C. Ayers, Walter H. 
Brown, Rex Conyers, and Robert Bul- 
lington. 

Highlight of the luncheon, at which 
the new officers were installed, was the 
address on “Germ-free laboratory ani- 
mals” by James Reyniers, director of the 
Lobund Institute, University of Notre 
Dame. The afternoon session was de- 
voted to a symposium on “Teaching 





Problem Solving in Biology” led by J. 
Darrell Barnard, with high-school teach- 
ers Dorothy Vaughn, Wallace Good, 
James Otto, and Elizabeth Crider con- 
tributing papers. 

The association held two 1-hour ses- 
sions for the presentation of science- 
teaching films. These sessions were ar- 
ranged by Emery Will. The association 
also cosponsored the joint symposium 
of all teaching societies on “Teaching 
the Major Concepts: Relativity, Evo- 
lution, and Individuality of Man.” 

The final day was spent on a joint 
field trip with the American Nature 
Study Society to Bradford Woods and 
to the headquarters of the American 
Camping Association, where members 
learned much of the natural history of 
the area from leaders Max Forsythe, 
Howard Weaver, and E. L. Palmer. 

Other sessions included a membership 
committee meeting at which nine state 
chairmen were present, an open commit- 
tee meeting on “Outdoor Laboratories” 
attended by 30 members, and editorial 
and executive board meetings. Plans 
were made to meet with the American 
Institute of Biological Sciences, at 
Bloomington, Ind., in August, and with 
the AAAS in Washington, D.C., in De- 
cember. 

IRENE HOLLENBECK, President 


Botanical Sciences (Section G) 


The program of Section G at Indian- 
apolis represented a continuation of a 
tendency in a direction of symposia of 
wide interest to botanists and other bi- 
ologists. This year a highly successful 
symposium on “Polarity, Heads or 
Tails?” was organized by Dr. A. CG. 
Leopold (Purdue University), who pre- 
sided. A series of searching papers on 
this important phenomenon was pre- 
sented before an audience of more than 
100. 

On the following day Section G, to- 
gether with Section F, held the second of 
what promises to be a series of annual 
symposia on “Unsolved Problems in Biol- 
ogy,” the first of which was held in 1956. 
In this symposium speakers directed at- 
tention to unresolved issues in a series of 
major problems of interest to biologists. 
The papers were well received and pro- 
voked a good deal of interesting discus- 
sion. Attendance amounted to several 
hundred. There appears to be good rea- 
son to continue this type of symposium 
in the future. 

A high point of the meeting was the 
annual Botanists’ Dinner, the success of 
which was largely due to the efforts of 
M. T. Hall (Butler University). About 
80 botanists and friends attended to 
hear the retiring chairman of Section 
G, Harry J. Fuller (University of Illi- 
nois), present a delightful account of 
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some of his incisive thinking on botanical 
teaching. In addition to the foregoing the 
section program included 17 contributed 
papers which were presented at two sepa- 
rate sessions. 

Barry CoMMONER, Secretary 


Psychology (Section I) 


The program at Indianapolis, like 
those of recent years, consisted of a vice- 
presidential address and six symposia on 
research of current interest. Neal E. 
Miller (Yale University) delivered the 
vice-presidential address on ‘“Experi- 
ments on fear and conflict.” The sym- 
posia of invited papers were on the 
genera! topics of human engineering, 
psychopharmacology, early experience, 
psycholinguistics, signal detection, and 
statistical learning theory. The section 
plans to present about the same kind of 
program, but on different topics, at the 
Washington meeting in 1958. The vice- 
president for 1958 is B. F. Skinner (Har- 
vard University), and the new com- 
mitteeman-at-large is L. H. Lanier 
(University of Illinois). 

Currrorp T. Morcan, Secretary 


Social and Economic 


Sciences (Section K) 


The program of the AAAS Section on 
Social and Economic Sciences at the 
annual meeting in Indianapolis included, 
for the first time, participation by all 
four major social sciencé organizations— 
the American Economic Association; the 
American Political Science Association, 
the American Sociological Society, and 
the American Statistical Association. An- 
other first for the section was registered 
by a successful session for contributed 
papers as a climax to the general pro- 
gram. 

The American Economic Association, 
the National Academy of Economics and 
Political Science, and Section K, with 
the National Social Science Honor So- 
ciety Pi Gamma Mu collaborating, pre- 
sented a symposium on “Social Aspects 
of Urban Agglomeration. The final ad- 
dress of this session comprised the vice- 
presidential address of Stuart A. Rice 
(Stuart Rice Associates). The other 
participants in the session were Luther 
H. Gulick. (Instituté of Public Adminis- 
tration) and Coleman Woodbury (Uni- 
versity of Wisconsin), with Carroll L. 
Christenson (Indiafa University) pre- 
siding on behalf of the Americati Eco- 
nomic Association. The papers of this 
meeting were of exceptional quality, 
and the provocativeness of the speakers 
prompted lively comment in the discus- 
sion period. 

The American Political Science Asso- 
ciation conducted a symposium on 
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“Studies in Electoral Behavior” in a 
joint session with the Midwest Confer- 
ence of Political Scientists and Section 
K. Papers were presented by James A. 
Robinson (Congressional fellow of the 
American Political Science Association) 
and Warren E. Miller (University of 
Michigan). Discussants were Jean Dris- 
coll (University of Wisconsin), Frank 
Munger (Syracuse University), and 
Philip S. Wilder (Wabash College). 
Charles S. Hyneman (Indiana Univer- 
sity), who arranged the program, pre- 
sided. 

A symposium on “Current Research 
on Population” was presented by the 
American Sociological Society, jointly 
with Section K. An exceptionally distin- 
guished group of authorities on popula- 
tion problems gave papers and contrib- 
uted to the discussion. These included 
Philip M. Hauser and Otis D. Duncan 
(University of Chicago), T. Lynn Smith 
(University of Florida), Pascal K. 
Whelpton and Arthur A. Campbell 
(Miami University), and Ronald Freed- 
man (University of Michigan). The pre- 
siding officer of this session, and the 
arranger of the program, was Vincent 
H, Whitney (Brown University). The 
American Sociological Society, along 
with Section K, also cosponsored the 
program of the American Psychiatric 
Association on “Rehabilitation of the 
Mentally Ill: Social and Economic As- 
pects, Parts I-IV.” 

The American Statistical Association 
and Section K cosponsored an address 
by P. E. Irick (AASHO Road Test) on 
“A statistically designed highway experi- 
ment.” Discussant on this program was 
C. F. Kossack (Purdue University); H. 
W. Norton (University of Illinois) pre- 
sided. A second address featured C. R. 
Hicks (Purdue University) on “Appli- 
cation of a mathematica! model in plas- 
tic tooling research.” Discussants were 
E. P. King (Eli Lilly and Company) and 
I, W. Burr (Purdue University). Presid- 
ing was D. L. Cheak (U.S. Naval: Ord- 
nance, Indianapolis). 

The American Statistical Association 
also cosponsored a special address with 
the Biometric Society and the Ecological 
Society of America, given by Sir Ronald 
A. Fisher (Cambridge University) on 
“Smoking and lung cancer: an example 
of the interpretation of statistical data 
in the observational sciences.” Presiding 
at this session was Boyd Harshbarger 
(Virginia Polytechnic Institute). In ad- 
dition, a joint session for contributed 
papers of the American Statistical Asso- 
ciation and the Biometric Society was 
held, with T. A. Bancroft (Iowa State 
College) presiding. The program chair- 
man for the sessions of the American 
Statistical Association was Virgil L. An- 
derson (Purdue University). 

The session for contributed papers of 
Section K entertained papers presented 
by Charles G. Hamilton (College of the 
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Ozarks) on “Southern public opinion 
and the Supreme Court,” Fred Masserik 
(University of California) on “Under- 
standing others: theory and research on 
a cultural leitmotif,” and Harold Gar- 
finkel (University of California) on “A 
study of decision-making in complex 
situations: an analysis of one chess tour- 
nament.” Donald P. Ray (National 
Academy of Economics and Political Sci- 
ence), secretary of the section, presided. 
The success of this session of contributed 
papers indicates this type of presentation 
will be useful at future meetings as part 
of the sectional program. The occasion 
can provide an approach, at least, to 


limiting the problem of overspecializa- 
tion among, as well as within, the fields 
of social science. 

The Metric Association, an affiliated 
organization in Section K, presented a 
round-table discussion on “Metric Im- 
plementation in Pharmacy, Medicine, 
and Chemistry,” held jointly with AAAS 
Section Np-Pharmacy. John T. Johnson 
(University of California) presided. 
Other sessions in which Section K par- 
ticipated were “Science, Technology, 
and General Welfare in a Capitalistic 
Society” with AAAS Section P, together 
with the vice-presidential address of this 
section; and the joint symposia series of 








Tue Electrothermal Armoured 
Heater is constructed of a mineral 
core and insulated according to tem- 
perature range. A suitable resistance 
alloy is moulded in wire form be- 
neath the insulation covering and the 
whole assembly is then enclosed in a 
braided nickel alloy sheath. The nickel 
alloy input terminals insulated with 
ceramic have been designed for trou- 
ble-free operation at maximum tem- 
perature. The nickel alloy braiding 
combines flexibility with excellent 
mechanical strength, thereby allowing 
the Armoured Heater to withstand 
handling and abrasion injuring or af- 
fecting the heating element. 

Ideal in circumstances where a high 
rate of heat transfer is required. May 
be applied directly to metal 


Developed to meet the need for an electric heating 
cable to operate under more severe conditions than 
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lagged or close-coiled. Number} C° Feet Ins. Volts | Watts | Price 
$65110 | 450 3 3/16 115 200 35.45 
A 450 3 3/16 230 200 35.45 

B 450 6 3/16 115 400 | 45.70 

c 450 6 3/16 230 400 | 45.70 

D 450 10 3/16 115 600 62.25 

E 450 10 3/16 230 600 62.25 

F 450 20 3/16 115 1200 92.95 

G 450 20 3/16 230 1200 | 92.95 

H 800 3 5/16 115 300 | 44.90 

1 | 800 3 5/16 | 230 | 300 | 44.90]: 

J 800 6 5/16 115 600 | 64.60 

K | 800 6 5/16 | 230 | 600 | 64.60 

L 800 10 5/16 115 1000 | 93.75 

M 800 10 5/16 230 1000 | 93.75 

N 800 16 5/16 110 2500 | 138.60 

° 800 20 5/16 115 2000 | 148.00 

P 800 20 5/16 230 2000 | 148.00 

Q 800 20 5/16 110 3700 | 163.80 

R 800 24 5/16 110 5000 | 189.00 
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the Society for the Advancement of 
Criminology, the Association for the Psy- 
chiatric Treatment of Offenders, and the 
Institute for Research on Crime and De- 
linquency. 

The section officers are deeply appre- 
ciative of the efforts of all who partici- 
pated in the section program and made 
the Indianapolis sessions a notable suc- 
cess, 

Two joint sessions were held by the 
section during the past year with the 
regular spring and fall sessions of the 
National Academy of Economics and 
Political Science at the Brookings Insti- 
tution in Washington, D.C. The spring 
sessions were on “The Middle East and 
Free World Security,” and the fall ses- 
sions on ““The Economy of the U.S.S.R.” 
The National Social Science Honor So- 
ciety Pi Gamma Mu collaborated with 
the National Academy and Section K in 
these meetings. The proceedings have 


been published by the National Acad- — 


emy. F 
Section K was fortunate in 1957 to 
have had the leadership provided by the 
distinguished social-statistician, Stuart 
A. Rice, as chairman. This year the 
equally distinguished economist, Joseph 
J. Spengler (Duke University) will serve 
as chairman, and another eminent econo- 
mist, Solomon Fabricant (National Bu- 
reau of Economic Research), will begin 
initial service as a member-at-large of 
the section committee. 
Donatp P. Ray, Secretary 


American Sociological Society (K4) 


Population analysis and change, re- 
ferred to in various other section meet- 
ings and in Paul B. Sears’ presidential 
address, received direct attention in 
three papers presented during a sym- 
posium on “Current Research on Popu- 
lation.” Philip Hauser and Otis Dudley 
Duncan (University of Chicago) pre- 
sented materials on demography as a 
science from the forthcoming volume 
The Study of Population: An Inventory 
and Appraisal. They concluded that 
demography fits the criteria for an ob- 
servational science and that, despite the 
early stage of development of its data, 
methods, and accumulated knowledge, it 
can offer explanation and prediction of 
events at least in the short run. 

T. Lynn Smith (University of Flor- 
ida) demonstrated that official data on 
fertility are generally defective or lack- 
ing in Latin America. Presently the best 
approximations are obtained through 
the use of fertility ratios. Fertility is 
clearly very high throughout the area 
and is likely to remain so for several 
decades. Fertility in rural areas is gen- 
erally higher than that in urban areas 
and, in Brazil at least, fertility rates for 
whites exceed those for colored. 
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P. K. Whelpton (Scripps Founda- 
tion), with Arthur Campbell and Ron- 
ald Freedman, reported on a national 
probability sample of married white 
women, aged 18 to 39, in terms of their 
fecundity, sterility, use of contraceptives, 
and expected family size. The study was 
undertaken in part to provide needed 
understanding of the extent to which the 
higher postwar fertility in the United 
States reflects an increase in family size 
as opposed to a mere change in the tim- 
ing of marriages and births. The latter 
appears to be the more important; nev- 
ertheless, family size, as measured by 
completed fertility, may be rising by 
nearly one child over prewar levels. 

Vincent H. Wuirtney, 
Program Chairman 


American Statistical 
Association (K5) 


During the morning session of the 
American Statistical Association there 
were 25 people present. The room had 
very adequate facilities—in fact, two 
chalkboards were made available for this 
session. The program was very stimulat- 
ing. P. E Irick presented the material 
on “A statistically designed highway ex- 
periment” in an excellent manner, and 
the audience participated actively. The 
paper was 1 hour in length; the formal 
discussion and the audience discussion 
took another hour and three quarters. 
The whole problem of highway experi- 
mentation by means of statistical designs 
and techniques should be of interest to 
every citizen when one considers the size 
of the highway projects in the United 
States. Just this relatively small project 
is costing over $15 million. 

The afternoon session, on “Applica- 
tion of a mathematical model in plastic 
tooling research,” was poorly attended; 
this was disappointing because the In- 
diana Chapter of the ASA, as well as 
the ASQC, had indicated an interest in 
this subject. I suspect that the schedul- 
ing of sessions on a Saturday afternoon is 
not conducive to attendance, especially 
if people are not paid by their companies 
to attend sessions during this time. This 
conclusion is a bit disturbing but, I be- 
lieve, realistic. Anyway, the session was 
modified a bit because only professional 
people were present and the paper had 
been written primarily for engineers, who 
could apply the statistical techniques to 
their problems. 

Vircit L, ANDERSON, 
Program Chairman 


History and Philosophy of 
Science (Section L) 
In 1957 Section L was greatly handi- 


capped by the illness of its secretary, 
Jane Oppenheimer, who broke her hip. 
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Thermodynamics of 


One-Component Systems 
By WILLIAM N. LACEY and BRUCE H. SAGE 


California Institute of Technology, Pasadena 


1957, 376 pp., 


illus., $8.00 


THIS BOOK WILL serve as a practical textbook for a course designed to emphasize 
real processes operating with real fluids. Emphasis is placed upon both me- 
chanically and thermally irreversible processes, utilizing gases and liquids which 


deviate from the behavior of ideal fluids. 


The text serves as a basis for a transition from the elementary thermodynamic 


principles of beginning courses in physics 


and physical chemistry to the applica- 


tion of thermodynamic principles to engineering problems. By concentrating upon 
physical processes and one-component systems, the authors have produced a book 
easily understandable to the engineering student, both the graduate and the 


advanced undergraduate. 


CONTENTS: 


Introduction 

THERMODYNAMIC PRINCIPLES 
General Concepts. Homogeneous Systems of 
Unit Weight. Behavior of Homogeneous 
Gases and Liquids. Heterogeneous Systems 
of Unit Weight. Irreversible Processes and 
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FLOW PROCESSES 


Conservation Principle in Steady Flow. Sp 
cial Flow Processes in Which Kinetic - 


ergy is Important. Steady-Flow Cycles. The 
Turbine. “Phe Reciprocating Engine. Com- 
pression of Gases. Refrigeration. Liquefac- 
tion of Gases at Low Temperatures. 
APPENDIXES 

Experimental Determination of Thermody- 
namic Properties. Temperature - Entropy 
Diagrams for Methane. Derivation of 
Starred Equations. Molal Enthalpies of 
Several Gases at Infinite Volume. Problems. 


INDEX. 
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However, good friends of the section in 
the AAAS headquarters and in other 
sections lent suppport, and at the annual 
meeting Section L-held two sessions on 
Sunday, cosponsored by Section Np 
(Pharmacy) and the Philosophy of Sci- 
ence Association, and one session on 
Monday, cosponsored by the Philosophy 
of Science Association. 

The Sunday morning symposium, 
“Can Science Provide an_ Ethical 
Code?”, presided over by Hermann J. 
Muller, was exceptionally well attended. 
Because Henry Margenau was ill, his 
paper was read by Lewis K. Zerby. The 
answer to the symposium question is 
“yes,” as was ably argued by the speak- 
ers, who included Chauncey D. Leake 
and Richard Rudner. The prepared 
papers were followed by general discus- 
sion. 

Each of the three very different pa- 
pers of Sunday afternoon—on Albertus 
Magnus’ scientific method by Father 
William H. Kane, on pharmaceutical 
manufacturing by K. K. Chen, and on 
the thermometric scale by D. J. Lovell— 
was followed by questions which served 
to bring further elucidation from the 
speakers. Norwood Russell Hanson pre- 
sided. 

On Monday morning, a view of man- 
machine systems, presented by George 
O. Wright, was followed by a survey by 
Dorrit Hoffleit of astronomy’s develop- 
ment in the 20th century and by a talk 
by Karel Hujer describing the emphasis 
on dialectical materialism in the treat- 
ment of the physical sciences behind the 
iron curtain. I. Bernard Cohen’s vice- 
presidential address on ““The history of 
science and the problems of understand- 
ing the science of today” concluded the 
series of papers. C. Doris Hellman pre- 
sided. 

At a business meeting immediately 
following the papers, regret at Jane 
Oppenheimer’s illness was expressed, 
and the names of the new section chair- 
man, Carl B. Boyer, and the new com- 
mittee-member-at-large, Adolf Griin- 
baum, were announced. It was reported 
that a national committee for the history 
and philosophy of science was being 
formed under the auspices of the Na- 
tional Academy of Sciences—National 
Research Council and that this commit- 
tee would become the adhering body for 
the International Union of History and 
Philosophy of Science. 

C. Doris HELLMAN, Acting Secretary 


General Systems Research (L2) 


Two of the contributions to the sym- 
posium, “Organization for Humans, 
Cells, and Artifacts,” were basically 
mathematical. A paper by C. Foster, A. 
Rapoport, and E. Trucco (presented by 





A. Rapoport) was concerned with the 
conditions under which Prigogine’s the- 
orem of minimum entropy production 
could be applied to nonisolated systems 
of known internal structure. It was shown 
that, if.a minimum exists, certain con- 
straints upon the topological arrange- 
ment of the feedback loops are implied. 
M. Kochen presented a procedure for 
treating an organized system with dis- 
crete, synchronized information transfer 
between its parts, formalizing certain 
aspects of cooperative group behavior so 
that it is possible to describe how sub- 
units can be selected and interconnected 
so as to produce a system with specified 
behavior. 

K. E. Boulding took up the implica- 
tions of such efforts in his presidential 
address. He suggested that four levels of 
systematic knowledge could already be 
discerned, including (i) purely empiri- 
cal systems based upon constant inter- 


action; (ii) maps, and blueprints, and’ 


plans; (iii) systems used for the design 
of artifacts; and (iv) theoretical models 
which explain and predict the “inner 
workings” of the other systems. General 
systems research aims at a fifth level— 
systems of theoretical systems. As these 
are found, it is expected that marked 
economies would result in work directed 
at the first four levels. This should have 
important consequences in the conduct 
of the affairs of national states. 

As long as the possessors of scarce 
knowledge were restricted to physical 
and biological systems, the skills for 
operating the state could be purely em- 
pirical (for example, politics, business, 
and law) and scientists would perform 
as specialized experts. But with progress 
in operations research, administrative 
science, and other general systems ap- 
proaches, a conflict may be foreseen be- 
tween the “folk” culture and the scien- 
tific subculture embedded in it. 

How do “the people” control the spe- 
cialists? Democratic theory is based upon 
the assumption that the kind of knowl- 
edge required for government is not 
scarce or difficult. Are we doomed to an- 
other Middle Ages, with Science as the 
Church and the Military as the King? 
A growing self-consciousness of science 
itself as a social system may offer means 
for resolving such conflicts and prevent- 
ing such eventualities. 

Ricuarp L, Meier, Secretary-Treasurer 


Medical Sciences (Section N) 


This program was the first symposium 
on the human integument that had been 
arranged before an AAAS meeting. The 
title was “The Human Integument— 
Normal and Abnormal.” The program 
was organized as a symposium with four 
half-day sessions, jointly with the AMA’ 
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Committee on Cosmetics and the So- 
ciety for Investigative Dermatology. 
The first session was on “The integu- 
ment as an organ of protection.” In this 
session considerable attention was given 
to the cells forming the barrier to ab- 
sorption.of various molecular structures, 
A very interesting and informative paper 
by Robert D. Griesemer (Harvard Med- 
ical School (outlined in terms of the 
physical chemistry of membranes some 
of the problems related to the transfer 
of molecules across the skin barrier. It 
was clearly evident from the discussion 
how anatomical considerations make pre- 
cise studies of this nature very difficult. 
In the second session of the sym- 
posium, “Circulation and vascular reac- 
tions,’ Benjamin W. Zweifach (New 
York College of Medicine) outlined 
some very fascinating experimental stud- 
ies on the hemodynamics of skin circu- 
lation and the pharmacological effects 
produced by toxins and drugs such as 


epinephrine, which is a_ well-known’ 


vasoconstricting substance, and a very 
interesting synergistic action between 
epinephrine and bacterial toxins in tis- 
sues which had been depleted of hista- 
mine and serotonin was described. Alan 
C. Burton (University of Western On- 
tario) reviewed the physiological con- 
siderations of cutaneous circulation. 

In the third session of the sym- 
posium, “Sebaceous gland secretion,” 
Eugene J. Van Scott (National Insti- 
tutes of Health) described with beauti- 
fully illustrative slides the anatomical 
structures of the skin and subcutaneous 
tissues, with particular reference to se- 
baceous glands. Differences between skin 
taken from different parts of the body 
in relationship to the etiology of acne 
vulgaris were discussed. Allan L. Lorincz 
(University of Chicago), in a paper de- 
scribing the biochemical-hormonal as- 
pects of sebaceous secretion, outlined in- 
vestigations which gave relatively strong 
evidence that a sebatrophic factor exists 
in secretions of the anterior pituitary. 

In the last session, on the “Patho- 
genetic factors in premalignant condi- 
tions and malignancies of the skin,” 
Raymond R. Suskind (Kettering Insti- 
tute, Cincinnati, Ohio), discussed ac- 
celerator substances in the production 
of skin cancer, showing how certain 
chemical substances frequently used as 
solvents, when employed in proper se- 
quence, considerably potentiate the car- 
cinogenic action of well-known coal-tar 
hydrecarbons. 

-~ Autan D. Bass, Secretary 


Dentistry (Section Nd) 


Two half-day sessions and one evening 
session were held by Section Nd; the 
average attendance was 60. Each of the 
sessions was devoted to discussions of 
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recent studies of possible deleterious ef- 
fects on general health of fluorides as 
used for the prevention of dental caries. 
Thirteen papers were presented. 

Specific studies were reported on the 
relation of fluorine intake to enzymes, 
lipoid metabolism, periodontal tissues, 
and the human skeleton. No significant 
effects in any of these areas were ob- 
served for daily intakes below five parts 
per million. No toxic effects resulting 
from communal water fluoridation have 
been found. Public health surveys cover- 
ing 32 pairs of cities and thousands of 
people showed no relation of fluorida- 
tion to mortality or to the occurrence 
of heart disease, cancer, nephritis, and 
other diseases. Studies related to the 
sources of fluorine and its excretion 
from the body were also reported. 

The legal counsel of the American 
Dental Association stated that, in every 
state in which the legality of water 
fluoridation has been challenged, it has 
been established by every state supreme 
court. The United States Supreme 
Court has refused to review the actions 
of the lower courts in the four instances 
in which the ruling has been appealed. 

In none of these presentations was 
there reported any evidence that ques- 
tioned the safety or advisability of add- 
ing fluoride to communal water sup- 
plies. 

The consensus of the symposium was 
expressed by Harold Hodge when he 
said, “The safety of water fluoridation 
is sufficiently assured. We recommend 
that communities proceed to adopt it.” 

Section Nd also cosponsored and par- 
ticipated in a program on “Premedical 
and Predental Education” given by Al- 
pha Epsilon Delta. 

R. W. Buntine, Secretary 


Pharmacy (Section Np) 


Section Np held nine sessions, 27-30 
Dec., at Indianapolis. A total of 26 con- 
tributed papers on original studies were 
reported, and one round-table discussion 
and two symposia were held. Over 200 
persons registered as having attended 
one or more of the section meetings. 

The AAAS Council, the governing 
body of the association, elected George 
F. Archambault, chief of the Pharmacy 
Branch of the U.S. Public Health Serv- 
ice, as vice-president of the Association 
and elected J. V. Swintosky, of the 
Smith, Kline and French Laboratories, 
to serve on the committee-at-large of 
the section for a 4-year term. Archam- 
bault will also serve as chairman of the 
section for the coming year. 

Of considerable interest was the sym- 
posium on “A Pharmacological Ap- 
proach to Mental Illness,” which at- 
tracted interest outside the pharmaceu- 
tical group in attendance. Various as- 
pects of the pharmacology of mental ill- 
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special, fine antique paper, and artis- 
tically cloth-bound for library use. 


Only complete book manuscripts 
considered. 


Inquire for full details. 


PHILOSOPHICAL LIBRARY 
Publishers 
15 East 40 St., New York 16, N.Y. 

















THE CHEMOSTAT 


A continuous culture apparatus for micro-organisms 


A constant flow of nutrient liquids 
are used to maintain a population of 
constant size, growing at an arbitrary 
fixed rate under constant conditions. It 
can be used for experiments in the 
physiology and genetics of micro- 
organisms. 


The glass apparatus you see is the 
reservoir with feeder and growth tube 
attached. The Chemostat, ready for use, 
can be furnished as a complete unit 
with an attractive gray crackle finished 
stand with all the controls mounted on 
the stand, such as pressure regulating 
tubes, air drying, collecting vessels, 
valves, micro switches, synchronous 
motors for a time table cycle. 


The Chemostat can be operated in a 
battery of two on one stand which can 
be furnished. 


Write for prices and our booklets 
“The Growth of Bacteria and Genetic 
Mechanisms in Bacteria and Bacterial 
Viruses” and “Cold Springs Harbor 
Symposia on Quantitative Biology” to 
Delmar Scientific Laboratories. 











Delmar 
Scientific Laboratories 
4701 WEST GRAND AVENUE @ CHICAGO 39, ILLINOIS © TELEPHONE EV 4-5911 
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LEW 


LABLINE separators 


ME 
cur TESTING hee ry MINUTES! 


FROM 


LABLINE 
Chromatofuge 


(Accelerated Chromatography) 


HELPS YOU TO: 


® Make your tests in 5 to 
30 minutes, 

® Run 25 different separa- 
tions at same time. 

® Identify samples 
immediately. 

® Make two dimensional 
separations. 


In the new Labline 
Chromatofuge, the centri- 
fugal developing force is 
controllable within a wide 
range, is simple to select, 
and will not change with 
voltage or load fluctua- 
tions. Rapidity of separa- 
tion minimizes decomposi- 
tion and temperature 
effect, sharpens definition, 
reduces drying. R¢f values 
are readily determined. 

Built-in, one hour timer 
turns off at end of preset 
time . . . additional equip- 
ment available for contin- 
uous, automatically con- 
trolled, large volume 
separations, Strong, stain- 
free construction, built for 
long, dependable service. 


® Catalog No. 22976— 
$1,095.00 complete. 


KEY TO ALL 
CABORATORY SUPPLIES 


Q 
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© Write for detailed information 


LABLINE 
Electro- 


Chromatofuge 


(Continuous Planar 
Electrophoresis) 


HELPS YOU TO: 


@ Run one or two samples 
at same time. 

@ Make chromatographic 
and electrophoretic sep- 
arations—independently, 
in sequence, or simul- 
taneously. 

@ Preset centrifugal force 
(including zero) and 
electrical force desired 
for test. 

@ Perform discontinuous 
or continuous opera- 
tions, as desired. 

The Labline Electro - 
Chromatofuge offers 
greater centrifugal and 
electrical forces at higher 
collection speeds. Rectang- 
ular head permits separate 
collection of electrolysis 
products. Has chromato- 
fuge features plus depend- 
able electrical field and 
contact components. 


@ Catalog No. 22977— 
$1,495.00 complete. 
@ Catalog No. 22978 (Power 
Supply, 100-1000 Volts DC 
for use with Cat. No. 22977) 
$295.00 






NEW YORK 


Laboratory Supply 


COMPANY, INC. 


76 Varick Street, New York 13, N.Y 
Telephone : CAnal 6-6504 
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SPECTROMETER 


Custom-designed for diverse and specific 
spectroscopic analysis 


Utilizing the selective absorption of electromagnetic 
radiation by a substance when under the influence of 
a powerful, steady magnetic field, the unit supplies 
the following kinds of data: 


© Free radical determinations @ Substance identification through 
its ‘g’ value @ Molecular structure @ Fine and Hyperfine structure 
® Dipole broadening © Exchange narrowing © Qualitative pre- 
diction concerning the nature and extent of radiation damage to 
biological materials ® Metals, semiconductors and transitional 
elements 


Scientific Instruments Division 


POLARAD ELECTRONICS CORPORATION 


43-20 34th Street, Long Island City 1, N.Y. ¢ EXeter 2-4500 














RESEARCH INDUSTRIAL 
MODEL MODEL 
LABORATORY ‘ 


MODEL 


Cambridge pH Meters 


The three portable models illustrated above incorporate new 
and important advantages. A.C. line operation eliminates 
battery nuisance. Laboratory and Research models use 
electron-ray tube for precise null-point indication. Indus- 
trial model is direct-reading, continuous-indicating; rug- 
gedly built for plant use. 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial 10 
pH. Cambridge pH equipment also includes single- and multi- 
point indicators and recorders. Send for Bulletin 910-M. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 


3556 GRAND CENTRAL TERMINAL, NEW YORK 17, N.Y. 


Pioneer Manufacturers of 


PRECISION INSTRUMENTS 
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ness were discussed by five experts in the 
field. J. I. Nurnberger (Indiana Univer- 
sity) served as moderator. I. H. Slater 
(Lilly Research Laboratories) discussed 
the general pharmacological aspects. T. 
Verhave (Lilly Research Laboratories) 
discussed animal behavioral studies of 
drugs used in mental illness. N. S. Kline 
(Rockland State Hospital, Orangeburg, 
N.Y.) discussed clinical studies of the 
important drugs used in mental illness. 
J. Cole (National Institutes of Health) 
discussed the function and operation of 
the recently formed Psychopharmacol- 
ogy Service Center at NIH. 

R. C. Anderson (Eli Lilly and Com- 
pany), chairman of the section, opened 
the contributed papers sessions. The pa- 
pers presented were of unusual merit. 
G. I. Jenkins and coworkers (Purdue 
University) reported on the synthesis of 
a series of diphenic acid derivatives. 
The synthesis of epoxide polymers of 
steroidal compounds was discussed by 
W. F. Head (Eli Lilly and Company) 
and W. M. Lauter (University of 


Florida). H. Schriftman (Wyeth Insti- : 


tute) presented a method of analysis of 
phenylephrine by use of filter paper 
chromatography. D. E. Cadwallader 
(University of Florida) discussed the 
effect of salts on the permeability of red 
corpuscles. G. S. Banker and J. E. 
Christian (Purdue University) presented 
radioactive tracer techniques for study- 
ing the uniformity of distribution of 
ingredients in tablet matrices. Methods 
for the measurement of the particle size 
of powders were reported by J. V. Swin- 
tosky. Gastric and intestinal absorption 
of penicillin was discussed by R. O. 
Froman, R. C. Anderson, and C. C. Lee 
(Lilly Research Laboratories). O. B. 
Myres (Butler University) presented in- 
formation on the gastrointestinal absorp- 
tion of isoniazid, PAB, and promizole. 
C. N. Rice (Eli Lilly and Company) 
discussed the lymphatic absorption of 
8-sitosterol and cholesterol. The tissue 
distribution of salicylamide and the oxi- 
dation metabolites of salicylates were 
reported by W. F. Bousquet and J. E. 
Christian (Purdue University) and R. 
E. Crabtree (Eli Lilly and Company). 

The Hospital Pharmacy group had a 
very informative and well-attended full- 
day session under the direction of G. F. 
Archambault (U.S. Public Health Serv- 
ice) and J. A. Oddis (American Hos- 
pital Association). Representatives of a 
number of organizations were present 
and participated in the meeting, dis- 
cussing several important subjects of di- 
rect interest to the hospital pharmacist, 
including legal and other implications 
in the labeling of nursing station medi- 
cation containers, local poison control 
centers, legislative controls over hos- 
pital pharmacy at the state level, hos- 
pital pharmacy committees, economics 
and the profession, and several other 


21 FEBRUARY 1958 





questions. A symposium on “Recent 
Trends in Medication” included the fol- 
lowing participants: C. J. York (Pit- 
man-Moore Co.) spoke on tissue cul- 
ture; R. H. Behnke (Veterans Consoli- 
dated Hospitals) spoke on drug therapy 
in cardiovascular disease; H. D. Bryan 
(Mead Johnson & Co.) presented recent 
trends in pediatric medication; and R. 
C. Bogash (American Society of Hos- 
pital Pharmacists) discussed compati- 
bilities of intravenous and intramuscular 
admixtures. Luncheon, entertainment, 
and dinner were sponsored by Eli Lilly 
and Company, Mead Johnson & Com- 
pany, and McKesson and Robbins, Inc., 
respectively. 

On Sunday, 29 Dec., the Pharmacy 
Section held joint sessions with the Sec- 





tion on the History and Philosophy of 
Science and with the Philosophy of Sci- 
ence Association, during which a sym- 
posium, “Can Science Provide an Ethi- 
cal Code,” was held. 

Ralph W. Ernsberger (Eli Lilly and 
Company) presented a paper on how 
metric advantages can be and have been 
implemented in pharmaceutical manu- 
facturing. This was followed by a round- 
table discussion moderated by J. T. 
Johnson, president of the Metric Asso- 
ciation. R. J. Dille, R. W. Ernsberger. 
J. F. Hollings, J. E. Schneider, and R. 
G. Weigel participated in the discussion. 

Eli Lilly and Company sponsored a 
luncheon and tour of the pharmacolog- 
ical research facilities on Monday. 

Joun E. Curistian, Secretary 








for routine bacteriology 


Get technicians out of the kitchen and back to the lab- 
oratory. Switch to PRE-MED —the efficient way to obtain 
plates. PRE-MED plates are optically clear, scratch-free 
Petri dishes containing ready-to-streak culture media. 
Because they are mass-produced with modern, controlled 
methods, you get perfect, sterile, standard preparations 
every time. For maximum shelf iife, each PRE-MED unit 





: 


THE DISPOSABLE CULTURE PLATE 


Blood Agar MacConkey Agar 
Chocolate Agar Desoxycholate Citrate Agar 
E.M.B. Agar 


(prepared medium) ® 


MED 


IN A STERILE BAG 





of media 


for routine mycology 
Sabouraud Dextrose Agor 
Mycosel Agar 

Littman Oxgall Agar 


(other media on request) 


is sealed in a sterile polyethylene bag to preserve mois- 
ture and prevent air contamination. (Bog may be 
resealed for prolonged incubation.) 


Now, even perishable specimens become routine to 
handle. Simply open a bag, streak the plate and incu- 
bate. After reading, destroy. Salvage lost technician- 
hours. Join the switch to PRE-MED. 





it's ready to use —just streak it 


HYLAND LABORATORIES 4501 Colorado Blvd., Los Angeles 39, Calif. 
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Agriculture (Section O) 


“Biological and Chemical Control of 
Plant and Animal Pests” was the theme 
of the 1957 meetings of Section O. The 
section chairman, Louis P. Reitz (U.S. 
Agricultural Research Service), arranged 
a four-part symposium which provided 
for a rather full discussion of the topic 
by outstanding workers from the United 
States, Canada, and Sweden. 

The first session covered recent ad- 
vances in chemical control measures. In- 
cluded were papers on insecticides, her- 
bicides, fungicides, and bactericides, as 





well as on systemic antibiotic chemicals. 
“Recent advances in biological control 
measures” were discussed in the second 
session. There were papers on parasites, 
predators, pathogens, and irradiation for 
pest control. Forest insects and diseases 
were discussed at this session. 

Another part of the symposium was 
devoted to “Inherent resistance to pests,” 
including animal diseases, plant insects, 
and diseases of field and horticultural 
crops. One paper covered the relation of 
host nutrition to pest reaction. The final 
session included such subjects as biolog- 
ical balance, exclusion and eradication, 
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Consuttants 


A COVER-TO-COVER TRANSLATION OF 
“ATOMNAYA ENERGIYA” ON SUBSCRIPTION 
— 12 ISSUES YEARLY — $75.00 


COMPLETE—Consultants Bureau’s translation began with the very first issue 
(1956), and is the only complete, cover-to-cover translation of this essential 
Soviet journal. All reports, short or long, are included; every page is translated; 
all diagrams, tabular material and photographs integral with the text are 


CONSISTENTLY EXCELLENT—Consultants Bureau’s translation is by 
experienced members of C.B.’s staff—bilingual physicists working in the atomic 
energy field, who are equally familiar with Russian and the technical terminology. 


INEXPENSIVE—Continuing enthusiastic response to our translation makes 
this $75.00 price possible (despite the doubling in size of the 1957 volume). An- 
nual subscription, 12 issues yearly, approximately 1200 pages, $75.00—only 5¢ 
per Russian page. Clear multilith reproduction from IBM “cold type”; staple 
bound in durable paper covers. Each issue mailed to subscribers upon publication. 


1957 issues 1-5 now available, bringing you the latest Russian 
scientific advances in the peaceful applications of atomic energy 
in physics—engineering—raw materials—applications of radio- 
active isotopes—brief reviews of world-wide advances. Single 
issues, $20.00; single articles, $12.50—address Dept. S for 
Tables of Contents, and for free catalogs of our current Russian 
translations, including 28 journals. 














Bureau, INC. 


227 WEST 17th STREET, NEW YORK 11, N.Y.— U.S.A. 
Telephone: Algonquin 5-0713 e Cable Address: CONBUREAU, NEW YORK 
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education in the use of pesticides, and 
effects of regulatory control on evalua- 
tion of safety and suitability of chem- 
icals, Twenty-one well-prepared papers 
were presented at the four sessions, 
Those who attended the meetings were 
able to get a good understanding of re- 
cent developments in the very important 
field of pest control. As the papers were 
presented it became evident that, to be 
successful, all available methods of con- 
trol must be used. It was also pointed 
out that, in spite of rapid advances, 
much more basic research is needed if 
the pests of the future are to be.con- 
trolled. 

The new AAAS-Campbell Award 
for Vegetable Research was presented 
to S. H. Wittwer and F. G. Teubner 
(Michigan State University), for their 
basic and applied research on flower 
formation and fruiting in tomato. The 
award consisted of $1500, and a bronze 
medal was presented by Reitz. 


Interest in the topics under discussion 


was maintained throughout the four ses- 
sions, and it is unfortunate that more 
people were not in attendance. 

K. S. QuisENBERRY, Secretary 


Industrial Science (Section P) 


At a dinner on Thursday, 26 Dec., 
the Section’s Annual Industrial Science 
Achievement Award was presented to 
P. R. Mallory and Co., Inc., Indian- 
apolis, Ind., in recognition of the devel- 
opment of a new powder metallurgy 
process, Steelmet, which promises to 
have widespread industrial application. 
F. R. Hensel, vice president in charge 
of engineering, accepted the award on 
behalf of the company. Harold Sigurd- 
son, director of research and engineer- 
ing for the Metallurgical Divisions, pre- 
sented a technical paper describing the 
new process. 

The Friday symposium, arranged by 
Allen T. Bonnell (Drexel Institute of 
Technology), section secretary, and 
chaired by Frank C, Croxton (Battelle 
Memorial Institute), section chairman, 
was entitled “Science, Technology, and 
General Welfare in a Capitalistic So- 
ciety.” 

Louis C. McCabe (Resources Re- 
search, Inc.) stated that, because of the 
current shortage of scientific and tech- 
nological manpower, “general welfare 
does not fare well.” Public agencies are 
not adequately staffed to set standards 
for industry, and the drive for competi- 
tive advantage often leads companies to 
introduce products and processes which 
are harmful, immediately or cumula- 
tively. Urbanization and industrialization 
have given new dimensions to old pol- 
lution problems, and a new pattern of 
controls is in order. 

Robert Doolittle (Youngstown Sheet 
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FOR THOROUGH CLEANING 
of Laboratory Glassware and Equipment 











NON-TOXIC FOR TISSUE CULTURE 








for Hand Washing 





x for Mechanical and 
Automatic Washers 





® 


for 
VIRUS TITRATIONS 


Cul- 
as Test Tubes and U 
pon Tubes. So Low in “ere 
You Can: Use Them. Once ai 
Throw Them Away: 


Sold by Dealers the World Over 


LINBRO CHEMICAL CO., INC. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 








GLASS ABSORPTION 
CELLS 3 "\° KLETT 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 








Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 











Klett Manufacturing Co. 
179 East 87 Street, New York, New York 














Lamp 

Filter 

Reservoir 

Counting Chamber 
Photo Cell Stabiliser 
Photo Cell 

Vacuum Gauge 
Level Gauge 
Sample Platform 

10 Oscilloscope 

ll Flow Gauge 

12 Operating Lever 

13| Pump Selector Switch 
14 Displacement Pumps 
1S Counter 

16 Discrimination Control 


ACCURATE: Accuracy better than 3%. 
FAST: Complete count in less than 1 minute. 


SIMPLE: No preparations of blood samples 
necessary. 


No special training necessary. 
COMPLETELY SELF-CONTAINED 


Only a touch of a lever is necessary to get 
complete count. 

Each cell is counted individually, therefore 
extremely accurate. 

Developed for the British Atomic Energy 
Commission. 


oy nunewn — 
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TECHNICAL INSTRUMENT CO. 


San Francisco, Calif. 


98 Golden Gate Ave. 























Self Illuminating 
7 POWER MAGNIFIER 


Thousands of satis- 

fied users among: 

e HOBBYISTS 

e@ STAMP COLLECTORS 

e MODEL BUILDERS 

e MECHANICS 

e@ JEWELERS 

e STUDENTS 

e@ LAB. TECHNICIANS 

@ ARTISTS 

e@ TEACHERS 

e@ INSTRUC 

e@ MED. 
PRO- 
FES- 
SION 



















‘ —"1 
A regular $9.95 value now avail- ‘gaeee~! 
able at less than 2 former price. (Prt) 


This quality built POWER MAGNIFIER uses not one 
but TWO PRECISION-GROUND OPTICALLY-PER- 
FECT COATED LENSES. Magnifies with i 
sharpness and clarity. Built-in self-illuminator uses two 
standard flashlight batteries. Opening in housing permits 
using with other instruments. Built-in gauge measures in 
inches and centimeters. 
Does not include Batteries 
Ruggedly constructed of chromed steel and 
bokelite for years of satisfactory service. 
Larger 10 Power Deluxe Model $3 
Sorry no C.O.D. 


NOVEL MFG. CO, 322% Ars- Rept -2309 
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INDUSTRIAL APPLICATIONS 
OF RADIOISOTOPES WITH 
THE NEW AUTOMATIC 
TRI-CARB SPECTROMETER 


Tracer Research involving industrial organic 
compounds — oil and gasoline, solvents, phar- 
maceuticals, plastics, 


Ground Water Studies—large scale water 
distribution problems, such as pollution and 
waste disposal. 


Large Scale Tagging of plant operation with 
safety and economy of hpevonshs materials, 





Tri-Carb Liquid Scintillation Counting 
has opened many new possibilities for 
industrial applications of radioisotopes 
by making low level counting of soft 
beta emitters a simple routine proce- 
dure. Consider the following facts to 
see how this method might be applied 
to your own work, 

Every single organic compound can 
be uniquely identified with the radio- 
active isotopes of hydrogen and carbon. 
These isotopes... Tritium and Carbon- 
14... are readily available and simple 
to use. They emit very soft beta radi- 
ation which cannot penetrate even a 
thin glass container. Other common 
soft beta emitters that are now being 
successfully used in industrial applica- 
tions are Sulphur-35 and Calcium-45, 

Although the Tri-Carb Liquid Scintil- 
lation Spectrometer is sensitive enough 
to be used for natural radiocarbon dat- 
ing of preserved organic materials that 
are over 40,000 years old, it is still 
simple enough to be used for counting 
hundreds of ordinary samples per day. 
Obviously the possibilities for practical 
industrial applications of radioactive 
tracers are greatly enhanced now that 
measuring equipment with this inher- 
ent sensitivity is available for routine 
use. Costs, safety, etc., cease to be 
limiting factors, and even the labeling 
of consumer products becomes a prac- 
tical consideration. 

For additional general information re- 
quest Bulletin 314. For spe- ¢ 
cific information on your | — 
requirements, provide appli- | 
cation details, 






INSTRUMENT COMPANY 
Department A 
P.O. Box 428 & LA GRANGE, ILLINOIS 
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and Tube Company), in a review of one 
industry’s program for reducing stream 
pollution, pointed to the need for ac- 
curate fact-finding as a preliminary to 
further public regulation. Much of the 
data needed to guide public regulation 
can be developed by the interested in- 
dustries. This is one of the challenges to 
industries, one which they must attempt 
to meet if they are to be certain that the 
regulations ultimately adopted accom- 
plish, most economically, the desired 
objectives. 

G. E. Kimball (Arthur D. Little, Inc.) 
was of the opinion that it was impossible 
to “maximize profits and to maximize 
public welfare” simultaneously. Modern 
management is beset by many problems 
of which the safeguarding of public wel- 
fare is only one. Since the goal of man- 
agement is now the maximum long-run 
profit, corporations now have incentive 
to adopt self-constraint in matters af- 
fecting public welfare, especially since 
a failure to do so may invite external 
restraints, Eventually, the public must 
pay the cost of programs designed to 
enhance public welfare, either in the 
form of taxes or higher prices. 

The Industrial Science Section vice- 
presidential address was given by Mon- 
roe E. Spaght (Shell Oil Co.) at the 
annual luncheon meeting following the 
symposium. In discussing “The com- 
panies we keep,” Spaght traced the his- 
torical evolution of the modern corpora- 
tion and stressed the fact that the un- 
limited life of the “corporate” citizen 
tended to impose new responsibilities of 
“corporate citizenship.” 


ALLEN T. BonNELL, Secretary 


Society for Industrial Microbiology, 
Washington Section (P2) 


The Washington Section of the So- 
ciety for Industrial Microbiology spon- 
sored a symposium on 28 Dec. on “Some 
Areas in Industrial Microbiology” in 
conjunction with Section P. A group of 
papers showed the panorama from fer- 
mentation, an old industry in which all 
operations are essentially industrial mi- 
crobiology, to mining, another old’ in- 
dustry but one in which microbial. re- 
search is just beginning to be used. 
W. D. Stewart (Atlantic Research Cor- 
poration) presided. 

J. E. McClary (Anheuser-Busch, Inc.), 
in reviewing “Microbiology in the fer- 
mentation industries,” pointed out that 
fermentation is the oldest microbial in- 
dustry and that its microbial problems 
are similarly the oldest. Present prob- 
lems include obtaining clean, bright 


grain, storing it to avoid deterioration, 


and processing it without damage to 
quality by microbial contamination. 
“Microbiologists in the prevention of 











HIGH-TALENT 
MANPOWER 

FOR SCIENCE 

AND INDUSTRY 


By J. Douglas Brown 
& Frederick Harbison 


Develops the proposition that 
men of high talent — the initia- 
tors of change and the agents of 
progress in advanced and under 
developed countries alike—can- 
not be mass-produced, but must 
be “tailor made.” The authors 
explore the appropriate role of 
the corporation, the university. 
and the state in the development 
of such talent i in this “Century of 
Science.” 102 pages. $3 


Order from 


INDUSTRIAL RELATIONS 
SECTION 


Princeton University, 
Princeton, New Jersey 
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A 66-inch Slide-rule 
for your pocket 


The GENIAC® Calculator 
carries 66-inch spiral scales 
yet measures only ten inches 
fully extended and six inches 
when closed. Four to five fig- 
ure accuracy can be reli 
on. It is indispensable to the 
scientist, research worker and 
student. Administrative staff 
and business men will find it 
of tremendous value for ‘ 
host of ecrimeting and ch 
ing, cole 
¢ GENIAC( Slide Rule 

udu ‘ multiplication, division, 
percentage calculation and 
gives 5 place logarithms. 






Slide Rule Open 


You may use it for 30 days and if you 
are not satisfied repack “ dass it back. 


What our users say: 


“It does all you claim—four 
or five figure accuracy with- 
out eyestrain or magniflers. 
Half an hour’s — is am- 
ple. for its use.’ .B. 

“I use the GENTAG Cal- 
culator for all my slide rule 
work and need the extra digit 
which normal slide rules can- 
not give. I had to get one of 
my_ customers a GENIAC 
Slide Rule last month, after j he 
using mine in his office.” E. & a piinguaags 
G.H. Textile Manufacturers. 8! je Closed 


Send for yours now—Only $19.95 postpaid. 
Oliver Garfield Co., Inc., Dept. $-28C 
126 Lexington Ave., New York 16, N. Y. 
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deterioration” was discussed by Carl J. 
Wessel (Prevention of Deterioration 
Center). Damage to materials, particu- 
larly in vessels, has been recognized 
since Biblical times, but this line of 
work has become a separate discipline, 
primarily because of the losses of mili- 
tary equipment which have occurred 
during the past 20 years. Approaches to 
the problem of preventing damage can 
be made by fungitoxic treatments, choice 
of naturally resistant materials, and spe- 
cial design to avoid conditions that favor 
deterioration. 

J. M. McGuire (Lilly Research Labo- 
ratories) talked on “Industrial micro- 
biology in the pharmaceutical industry.” 
He noted the trend from immunologic 
work to chemotherapy (with the intro- 
duction of sulfonamides and antibiotics) 
and now toward microbial manufacture 
of acids, vitamins, and steroid hormones. 
Views were shown of detailed pro- 
cedures, from the isolation of soil organ- 
isms to the detection, identification, 
manufacture up to the pilot-plant stage, 


and testing of antibiotics from the iso- - 


lates. 

“Microbial research in the bureau 
of mines” was summarized by Walter 
N. Ezekiel (U.S. Bureau of Mines). Ex- 
ploratory studies are under way on the 
microbiology of coal, on the use of bac- 
teria to recover hydrocarbons from oil 
shale, and on microbial metallurgy 
which might provide new approaches 
for obtaining metals from low-grade 
ores, 

Watter N, EzexteEt, Program Chairman 


Education (Section Q) 


As in preceding years, Section Q co- 
operated with other agencies in cospon- 
soring programs of mutual interest. Sec- 
tion Q joined with the International 
Council for Exceptional Children to 
present two programs. A session of con- 
tributed papers and a panel presenta- 
tion on “Problems of gifted children,” 
were held. The latter program was es- 
pecially timely in view of the recent em- 
phasis on better education for the tal- 
ented. The American Educational Re- 
search Association and Section Q also 
cosponsored programs of contributed pa- 
pers. The first session was devoted to 
problems pertaining to higher and adult 
education, the second to problems of 
learning and motivation. 

The AAAS Cooperative Committee 
joined with Section A (Mathematics) 
and the National Council of Teachers 
of Mathematics to present a symposium 
on mathematics instruction. The teach- 
ing societies NSTA, NABT, NARST, 
and ANSS presented an outstanding 
series of meetings and tours, which were 
well attended. 

Two major addresses were delivered 
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As you lower the pressure above a liquid, 
you also lower the liquid’s boiling point 
—thus a corollary of Charles’ Law. 

This corollary is the very essence of 
high-vacuum distillation of heat-sensi- 
tive molecules. 

Currently, you can put the corollary to 
work in your research with either of two 
types of CEC high-vacuum stills. 


CEC Centrifugal Molecular Stills have 
lower thermal hazard than any other high- 
vacuum stills now in use. With them you can 
distill up to MW 1200 easily, swiftly, safely. 

You feed distilland to the center of a rapidly 
revolving concave cone. As the liquid spreads 
out over the heated surface of the cone, lighter 
fractions are evaporated into a cooled bell 
jar, where they condense and pass into a 
receiver. 

Centrifugal force keeps the film moving 
rapidly so that the liquid is exposed to heat 
for just a fraction of a second. Since the whole 
system is under high vacuum, distillation 
proceeds at relatively low temperatures. 

These stills have proved invaluable in work 
with resins, plasticizers, waxes, fatty acids, 
sterols, hormones, oils, and perfumes. 


CEC Brush Stills are the most efficient frac- 
tionating stills in the high-vacuum field, pro- 
ducing much finer fractions than centrifugal 
molecular stills. 

Usually you can get the fraction you want 
in a single pass. 

A unique feature of this still is an internally- 
air-cooled condensing brush. This brush 
revolves rapidly inside a heated column. It 
serves as a condensing surface and also sweeps 
the surface of the column eliminating stream- 
ing and channeling. 

Distilland evaporating from a boiler at the 
base of the column condenses on the brush. 
The brush instantly flings the condensate out 
to the heated column where re-evaporation 
takes place. 

The process repeats itself up the length of 
the column moving the more volatile fractions 
of the distilland toward the top where they are 
collected as distillates of high purity. 

Brush stills are recommended for use with 
materials of MW 250 to 900. They have been 
used to distill tall oil, microcrystalline wax, 
citral, cedarwood oil, polyethylene glycol, 
peppermint oil, and ionone. 

For further information on these stills, 
write us for bulletins. 


Electrodynamics 


Division, Rochester 3, N. Y. 
formerly Consolidated Vacuum 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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MULTI-BLOCK 
HEATER 





For digestions, extractions, 
and othér reactions requiring 
close temperature control. 


Interchangeable heat-transfer 
blocks mountable on a single 
heating base: hot plate, 
tube heater, liquid bath... 
sold individually or in 
combination. 


Constant temperature control 


4 1°C. 


Variable from ambient to 


300°C. 


Hot Plate 








Tube Heater 





Liquid Bath 


SEND FOR FREE CATALOG 2125-A 


0} RESEARCH SPECIALTIES CO. 





2005 Hopkins St. 


Berkeley 7, Calif. 




























Dajac LABORATORIES 


Compound 


Acetyl Choline Chloride 
p-Bromomandelic Acid 
p-Bromoaniline 

Benzidine (purified) 
2-Hydroxy-3-Naphthaldehyde 


AET Hydrobromide (2-amino- 
ethyl isothiouronium) 

Beta-Naphthyl Acetate, and 
6-Bromo-2-Naphthyi acetate 

Sodium-6-Benzoyl-2-naphthy! 
phosphate 

2- (4-Hydroxybenzeneazo) 
benzoic aci 

Carbonaphthoxy choline iodide 

6-Bromo-2-naphthyl-beta-D- 
glucuronide 

Indoxyl acetate 


N-Benzoyl-di-phenylalanine beta 
naphthol ester 

L-Leucyl-beta-naphthylamide 
hydrochloride 

Reinecke Salt 

Thioacetamide 

Neutral Buffered formaldehyde 
solution 

5-Nitrobenzotriazole 

Myristoyl choline chloride 

2,4,7-Trinitrofluorenone 

2,3,5-Triphenyltetrazolium 
chloride 


Custom Syntheses 
Invited 


The Borden Company 
5000 Langdon Street 
P.O. Box 9522 

Philadelphia 24, Pa. 
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CHEMICAL DIVISION 










OVER 150 NEW 
REAGENTS FOR 
MEDICAL RESEARCH 
AND BIOCHEMICAL 
TESTING 


Use 


Acetyl choline esterase 

Zirconium 

Pentose detection 

Peroxidase 

Protein bound amino 
groups 

Antiradiation 


Acetyl choline esterase * 
Phosphatase : 
Albumin in blood plasma 


Serum choline esterase 
Beta-glucuronidase 


Esterase and acetyl 
choline esterase 
Chymotrypsin 


Leucine amino 


Precipitant for metal ions 
Fixation 


Nitroreductase 
Choline esterase 
Polynuclear complexes 
Reducing enzymes, 
carbohydrates 





COMPANY 








This instrument makes possible the recording of many 
physiological reactions by the photographic process. It is 
modestly priced and is suitable for student demonstration 
purposes and student use. The kymograph movement is 
from our standard 70-140 continuous feed kymograph. 


The speeds in cms per minute are approximately: 


Used in conjunction with 
a light source (including 
focusing lens and vertical 
exit slit) and a mirror gal- 
vanometer, or other type 
of optical lever, the phys- 
iological action under ob- 


servation is recorded on the paper as the vertical line of 
light travels back and forth along the adjustable hori- 





The supply roll quill accommodates a roll of Linagraph No. 
483 paper 100 feet long by 6 inches wide. 


The camera may be detached from the driving unit, by 
turning a single knurled screw, and removed to a dark room 
for loading or unloading. The driving unit and base need not 
be disturbed during this procedure. 











With change 
gears in nor- In reverse 
mal position 


Ist 2.2 4.3 
2nd 11.0 21.5 
3rd 55.0 107.5 


4th 275. 537.5 








zontal slit in the front panel of the camera. 


Kymograph Recording Camera with one roll of 
Linagraph No. 483 paper 


Linagraph Paper No. 483 in rolls 6 inches wide, 100 
feet long 
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Manufacturers & Distributors of Scientific Equipment 


6th & Byrd Streets - Richmond, Va. 
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in Section Q. J. Hartt Walsh presented 
a paper on “The Federal Constitution 
and judicial philosophy.” The vice-presi- 
dential address by Arthur E. Traxler 
was devoted to “An appraisal of Amer- 
ican colleges on the basis of men gradu- 
ates listed in Who’s Who in America.” 
A business meeting was held after the 
two addresses. Considerable time was 
devoted to the discussion of Section Q’s 
function and to the nature of some of 
the programs which it might be profit- 
able to develop for future meetings. 
Hersert A. Situ, Secretary 


Conference on 
Scientific Manpower (X5) 


The theme of this year’s Conference 
on Scientific Manpower was “Scientists 
and Scientific Research in a Changing 
Economy.” Both morning and afternoon 
sessions were held on 30 Dec. 

Robert C. Turner (Indiana Univer- 
sity) presided at the opening session, 


which included three papers. Yale Bro-: 


zen (University of Chicago), in discuss- 
ing the relation of scientific advance to 
economic change, noted the rich returns 
to private investors from applied research 


.and suggested that Government funds be 


concentrated on fundamental research. 
Julian W. Feiss (Kennecott Copper Co.) 
emphasized that the new functions being 
undertaken by scientists had important 
implications for education to improve 
training; for government to support edu- 
cation without restricting academic free- 
dom; for industry to assure proper utili- 
zation and adequate compensation; and 
for the scientists themselves to assume 
positions of public responsibility and 
leadership. William D. Carey (U.S. Bu- 
reau of the Budget) presented a thought- 
ful paper on “The support of scientific 
research.” After showing the increas- 
ing Government support of scientific 
research, he proposed experimentation 
with long-range research goals as op- 
posed to a year-by-year determination of 
program. The intimate relationship be- 
tween science and national security he 
believed to be a cause for concern. 

The afternoon session, concerned with 
papers on training and salary levels of 
scientists, was presided over by Ralph E. 
Cleland (Indiana University). Herbert 
E. Longenecker (University of Illinois) 
spoke of “New dimensions in training 
scientists” from the standpoint of stu- 
dents, the body of knowledge to be 
taught, faculty, facilities, and what 
might be termed some of the “hard 
realities” in which the educational proc- 
ess operates. Ralph E. Bennett (General 
Electric Co.) discussed the variety of 
methods by which industry currently 
Supports training in science and tech- 
nology; he was hopeful that the chal- 
lenge to our position of scientific lead- 
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ership is now being recognized in the 
home. Thomas J. Mills (National Sci- 
ence Foundation) presented some com- 
parisons between scientific salaries and 
other economic measures and ques- 
tioned whether the salary rewards of 
scientists and engineers might not be a 
limiting factor on the desired expansion 
of these professions. 

The papers delivered at the confer- 
ence will be published by the National 
Science Foundation. A limited number 
of copies will be available for distribu- 
tion by that agency. 

Tuomas J. Mitts, Program Chairman 


Forthcoming Events 
March 


20-22. Michigan Acad. of Science, Arts 
and Letters, annual, Ann Arbor. (R. F. 
Haugh, Dept. of English, Univ. of Michi- 
gan, Ann Arbor.) 

20-22. Pulmonary Circulation Conf., 
Chicago, Ill. (Wright Adams, Chicago 
Heart Assoc., 69 W. Washington St., Chi- 
cago 2.) 

20-23. International Assoc. for Dental 
Research, annual, Detroit, Mich. (D. Y. 
Burrill, Northwestern Univ. Dental School, 
311 E. Chicago Ave., Chicago, Ill.) 








New G-E x-ray 


microscope oe 


multiplies penetration, 
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resolution, magnification 


New frontiers of research and development are 
being explored today with the General Electric 
x-ray microscope. Revealing internal structures 
invisible under conventional microscopy, this ver- 
satile instrument’s high resolving power permits 
magnifications up to 1500 times. 

Images can be viewed on a fluoroscopic screen, 
photographed directly on Polaroid® film, recorded 
on conventional film or presented in stereo for 
that important third dimension, Specimens do 
not have to be placed in a vacuum. 


You can get complete information from your 
G-E x-ray representative. Or write X-Ray De- 
partment, General Electric Company, Milwaukee 
1, Wisconsin, for Pub, SC-24. 


Progress ls Our Most Important Product 
GENERAL @ ELECTRIC 


431 








‘23-26. American Assoc. of Dental 
Schools, annual, Detroit, Mich. (M. W. 
McCrea, Univ. of Minnesota School of 
Dentistry, Minneapolis 14.) 

23-29. American Soc. of Photogram- 
metry, 24th annual, jointly with Ameri- 
can Cong. on Surveying and Mapping, 
18th annual, Washington, D.C. (C. E. 
Palmer, ASP, 1515 Massachusetts Ave., 
NW, Washington 5.) 

24-26. Aero Medical Assoc., 29th an- 
nual, Washington, D.C. (T. H. Suther- 
land, Box 26, Marion, Ohio.) 

24-27. Institute of Radio Engineers, 
natl. conv., New York. (G. W. Bailey, 
IRE, ! E. 79 St., New York 21.) 


26-28. American Power Conf., 20th 
annual, Chicago, Ill. (Illinois Inst. of 
Technology, 35 W. 33 St., Chicago 16.) 

27-29. American Physical Soc., Chi- 
cago, Ill. (E. R. Fitzgerald, Dept. of 
Physics, Pennsylvania State Univ., Uni- 
versity Park.) 

27-29. Mechanisms of Hypersensitivity, 
8th internatl. symp., Detroit, Mich. (W. 
J. Nungester, Dept. of Bacteriology, Univ. 
of Michigan, Ann Arbor.) 

27-29. National Science Teachers As- 
soc., 6th natl., Denver, Colo. (R. H. 
Carleton, NSTA, 1201 16 St., NW, Wash- 
ington 6.) 

27-29. Optical Soc. of America, an- 





FISHER & 


ELECTROPHOTOMETER 
... for colorimetric determinations 


¢ COMPACT 
¢ SELF CONTAINED 


Biochemical determinations, chemical analyses 
and physical tests are simple as A-B-C with the 
Fisher Electrophotometer. Accurate colorimetric 
analysis is cs and easy wherever solution color 

definite manner with the concentration 
of a constituent. Use it anywhere; line voltage 


varies in a 


fluctuations won’t interfere. 
A 50 


¢ PRECISE 


-page manual of typical methods, 
and other useful data, is furnisticd 
with the Electrophotometer. 








The Feshen 
HLECTROPHOTOMETER 


This 8-page booklet 
contains full data 
on the principles 
and operation of 
the Electrophoto- 
meter. 


139 Fisher Building 
Pittsburgh 19, Pa. 


FISHER SCIENTIFIC 


America’s Largest Manufacturer-Distributer of Laberatery Appliances & Reagent Chemicals 


IN THE U.S.A, 


Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroit St. Louis Montreal 
Charleston, W.Va, New York Washington Toronto B-19b 
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nual, Washington, D.C. (S. .S. Ballard, 
Scripps Institution of Oceanography, San 
Diego 52, Calif.) 

28. New Jersey Acad. of Science, 3rd 
annual, Newark. (H. L. Silverman, Nut- 
ley Public Schools, Nutley, N.J.) 

29. South Carolina Acad. of Science, 
annual, Charleston. (Miss M. Hess, Dept. 
of Biology, Winthrop College, Clemson, 
S.C.) 

29-30. American Psychosomatic Soc., 
15th annual, Cincinnati, Ohio. (T. Lidz, 
551 Madison Ave., New York 22.) 

30-3. American College Personnel As- 
soc., annual, St. Louis, Mo. (L. Riggs, 
DePauw Univ., Greencastle, Ind.) 


April 


1. Microcirculatory Conf., 5th, Buffalo, 
N.Y. (S. R. M. Reynolds, Dept. of Anat- 
omy, Univ. of Illinois College of Medi- 
cine, 1853 W. Polk St., Chicago 12.) 

1-3. Corrosion Control, 5th annual 
conf., Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man.) 


2-4. American Assoc. of Anatomists, 


annual, Buffalo, N.Y. (L. B. Flexner, 
Dept. of Anatomy, School of Medicine, 
Univ. of Pennsylvania, Philadelphia 4.) 

2-4. Instruments and Regulators Conf., 
Newark, Del. (W. E. Vannah, Control 
Engineering, 330 W. 42 St., New York 
36.) 


3-5. Pennsylvania Acad. of Science, 
annual, Easton, Pa. (G. R. Stevens, Dept. 
of Geology and Geography, Lafayette 
College, Easton.) 

4-5. Southern Soc. for Philosophy and 
Psychology, annual, Nashville, Tenn. (W. 
B. Webb, U.S. Naval School of Aviation 
Medicine, Pensacola, Fla.) 

7-11, American Assoc. of Cereal Chem- 
ists, annual, Cincinnati, Ohio. (J. W. 
Pence, Western Utilization Research Lab- 
oratories, Albany, Calif.) 

8-10. Electronic Waveguides Symp.. 
New York. (J. Fox, Microwave Research 
Inst., Polytechnic Inst. of Brooklyn, 55 
Johnson St., Brooklyn 1, N.Y.) 

9-12. National Council of Teachers of 
Mathematics, Cleveland, Ohio. (M. H. 
Ahrendt, NCTM, 1201 16 St, NW, 
Washington 6.) 

9-14. Applied Psychology, 13th inter- 
natl. cong., Rome, Italy. (L. Meschieri, 
National Inst. of Psychology, Rome.) 

10-11, American Inst. of Chemists, an- 
nual, Los Angeles, Calif. (L. Van Doren, 
AIC, 60 E. 42 St., New York 17.) 

10-12. Biometric Soc., ENAR, Gatlin- 
burg, Tenn. (T. W. Horner, General 
Mills, Inc., 400 Second Ave. South, Min- 
neapolis 1, Minn.) 

10-12. National Speleological Soc., an- 
nual, Gatlinburg, Tenn. (G. W. Moore, 
Geology Dept., Yale Univ., New Haven, 
Conn.) 

10-12. Ohio Acad. of Science, annual, 
Akron, Ohio.. (G. W. Burns, Dept. of 
Botany, Ohio Wesleyan Univ., Delaware.) 

11, Vitamin B-12 Symp., New York, 
N.Y. (Miss J. Watson, 451 Clarkson Ave., 
Brooklyn 3, N.Y.) 

11-12. Eastern Psychological Assoc., 
annual, Philadelphia, Pa. (G. Lane, Dept. 
of Psychology, University of Delaware, 
Newark. ) 

11-18. Horticultural Cong., 15th inter- 
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a stabilized 


AT LAST! 


human whole blood 
hemoglobin standard and control 


Hemotrol* 


Trade Mark 





Hemotrol is a natural whole blood internal standard which goes 
through each step of the procedure in the identical manner used 
by the laboratory in its normal routine. In this way, Hemotrol is 
employed to evaluate the entire method and equipment, i.e., 
technical precision at each step, pipette volume, dilution volume, 
reagents, hemoglobinometer calibration, and reading. When used 
as a control, Hemotrol provides a simple and direct check of 
each day’s tests. 


Hemotrol has been precisely standardized by independent labor- 
atories employing Total Iron, Oxyhemoglobin, and Cyanmethe- 
moglobin methods. The data are statistically evaluated to insure 
an accurate value within + 1.0% of the true value, based on 99% 
probability. Hemotrol carries an 18 month expiration date when 
| | stored under refrigeration; no other precautions are necessay. 
Available at you dealer in vials containing 2.4 ml.; sufficient for 
40 control tests and 4 complete standardizations. 


Vial (2.4 ml.) ...... $5.00 


Write for brochure SC describing our products. 


CLINTON LABORATORIES 


6010 Wilshire Boulevard, Los Angeles 36, California 


*PATENTS APPLIED FOR COPYRIGHT 1957, CLINTON LABORATORIES 





for chromatography . . . 


from $390.00 to $533.50 


SCHAAR ano company 


7300 W. Montrose Avenue Chicago 34, Illinois 
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for densitometry in paper electrophoresis 


Recording function electrically 
adjustable from linear to 
logarithmic and trans - 
logarithmic 


Sensitivity 
adjustable from 
10 to 200 millivolts 


Designed specifically to be used with scanning densifometers for correctly- 
compensated quantitative evaluation of electrophoretic patterns on filter paper 


Write for Bulletin #1100 } TT 
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Densitometers pH Meters Colorimeters Fluorescence 
Meters Photometers 
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Electronic Photometers 
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IN 
UNIVERSITIES 
AND LABORATORIES 
ON 
RUGGED FIELD 


TRIPS 


THE WILD M11 
is at home anywhere 


The WILD M11 


al 


Converts quickly into a research microscope ; 
for photomicrography and phase 
contrast work. 


INSTRUMENTS, INC. 








natl., Nice, France. (Secretariat General, 
84, rue de Grenelle, Paris 7°, France.) 

12. Society for the Scientific Study of 
Religion, New York. (L. Whitman, 297 
Fourth Ave., New York, N.Y.) 

13-14, American Soc. for Artificial 
Internal Organs, Philadelphia, Pa. (G. 
Schreiner, Georgetown Univ. Hospital, 
Washington 7.) 

13-18. American Chemical Soc., 133rd, 
San Francisco, Calif. (R. M. Warren, 
ACS, 1155 16 St., NW, Washington 6.) 

13-19. Federation of American Socie- 
ties for Experimental Biology, annual, 
Philadelphia, Pa. (M. O. Lee, FASEB, 
9650 Wisconsin Ave., Bethesda 14, Md.) 

14-16. Automatic Techniques Conf. 
Detroit, Mich. (J. E. Eiselein, RCA, Bldg. 
10-7, Camden 2, N.J.) 

14-18. American Assoc. of Immunolo- 
gists, annual, Philadelphia, Pa. (F. S 
Cheever, Graduate School of Public 
Health, Univ. of Pittsburgh, Pittsburgh 
13, (PA) 

14-18. American Soc. for Experimental 
Biology, annual, Philadelphia, Pa. (J. F. 
A. McManus, Univ. of Alabama Medical 
Center, Birmingham. ) 

14-18. American Soc. of Biological 
Chemists, annual, Philadelphia, Pa. (P. 
Handler, Dept. of Biochemistry. Duke 
University School of Medicine, Durham, 
N.C.) 

15-17. Gas Measurement, 34th annual 
conf., Norman, Okla. (M. L. Powers, Ex- 
tension Div.,. Univ. of Oklahoma, Nor- 
man. ) 

16-25. Instruments, Electronics and 
Automation Conf., London, England. 
(Industrial Exhibitions Ltd., 9 Argyll St., 
London, W.1.) 

17-19. Association of Southeastern Bi- 
ologists, annual, Tallahassee, Fla. (J. C. 
Dickinson, Jr., Dept. of Biology, Univ. of 
Florida, Gainesville. 

17-19. Eastern Colleges Science Conf., 
12th annual, Wilkes-Barre, Pa. (Mrs. E. 
Stevens, Wilkes College, Wilkes-Barre. ) 

18. Iowa Acad. of Science, annual, Des 
Moines. (C. H. Lindahl, Dept. of Mathe- 
matics, Iowa State College, Ames. ) 

18-19. Arkansas Acad. of Science, an- 
nual, Little Rock. (L. F. Bailey, Botany 
Dept., Univ. of Arkansas, Fayetteville. ) 

19-20. Eastern Sociological Soc., 28th 
annual, Philadelphia, Pa. (A. Van der 
Slice, School of Social Sciences and Pub- 
lic Affairs, American Univ., 1901 F St., 
NW, Washington 6.) 

19-21. American College of Apothe- 
caries, Los Angeles, Calif. (R. E. Abrams, 
Hamilton Court, 39th and Chestnut St., 
Philadelphia, Pa.) ; 

19-25. Industrial Health Conf., Atlan- 
tic City, N.J. (IHC, Room 1313, 28 E. 
Jackson Blvd., Chicago 4, Ill.) 

20-22. American Assoc. of Colleges of 
Pharmacy, annual, Los Angeles, Calif. 
(G. L. Webster, College of Pharmacy, 
Univ. of Illinois, 808 S. Wood St., Chi- 
cago, 12.) 

20-22. American Soc. of Hospital Phar- 
macists, Los Angeles, Calif. (Mrs. G. N. 
Francke, 1812 Norway Rd., Ann Arbor, 
Mich.) 

20-23. Chemical Engineering Conf., 
Canada-United States, Montreal, Quebec, 
(H. R. L. Streight, DuPont Company of 
Canada, P.O. Box 660, Montreal. ) 


























New OXFORD 
Scientific Texts 


A History of Technology 


Volume III: From the 
Renaissance to the 
Industrial Revolution, 
c. 1500 to c. 1750 


Edited by CHARLES SINGER, 
E. J. HOLMYARD, A. R. HALL, 
and TREVOR I. WILLIAMS. 
Many subjects are carried for- 
ward from Volume II and new 
topics include: coal mining; 
town planning; land drainage 
and reclamation; printing, car- 
tography, survey, etc. 696 text 
figures. $26.90 


The Spectrum of Atomic 
Hydrogen 
By G. W. SERIES. This book 
describes the successive formu- 
lations of quantum theory, the 
quantum electrodynamic theory, 
measurements of Lamb shifts and 
hyperfine structures in hydrogen, 
ionized helium, etc. Formulae for 
numerical computation have been 
extracted from the recent litera- 
ture. $2.00 


An Introduction 
to Chemical 


Thermodynamics 
By EDWARD F. CALDIN. The 


first and second laws of thermo- 
dynamics are fully treated as the 
foundation for the definition and 
use of the free energy entropy, 
and other thermodynamic func- 
tions. These are applied to pure 
substances, solutions, chemical 
reactions, etc. The third law is 
carefully considered. 86 text fig- 
ures, $8.00 


The Chemical Industry 
During the Nineteenth 


Century 


A Study of the Economic 
Aspects of Applied 
Chemistry in Europe 
and North America 


By LUDWIG F. HABER. This 
history traces the chemical indus- 
try from its 18th century fore- 
runners down to 1900. It empha- 
sizes products critical in the de- 
velopment of the industry, such 
as: dyestuffs, soda ash, caustic 
soda, and bleaching powder. Text 
figures. 0 


At all bookstores 


OXFORD UNIVERSITY PRESS, Inc. 
New York 11 
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20-23. Numerical Approximation 
Symp., Madison, Wis. (R. E. Langer, 
Mathematics Research Center, U.S. 
Army, Univ. of Wisconsin, 1118 W. John- 
son St., Madison 6.) 

20-25. American Pharmaceutical As- 
soc., annual, Los Angeles, Calif. (R. P. 
Fischelis, APA, 2215 Constitution Ave., 
NW, Washington 7.) 

21-22. National Assoc. of Boards of 
Pharmacy, Los Angeles, Calif. (R. P. 
Fischelis, 2215 Constitution Ave., NW, 
Washington 7.) 

21-23. American Oil Chemists’ Soc.. 
Memphis, Tenn. (Mrs. L. R. Hawkins, 
AOCS, 35 E. Wacker Dr., Chicago 1, 
Ill.) 

21-28. American Industrial Hygiene 
Assoc., annual, Atlantic City, N.J. (G. D. 
Clayton, George D. Clayton and Associ- 
ates, 14125 Prevost, Detroit 27, Mich. ) 

22-24. Electronic Components Symp., 
Los Angeles, Calif. (E. E. Brewer, Con- 
vair. Inc., Pomona, Calif.) 

23-26. Internal Medicine, 5th internatl. 
cong., Philadelphia, Pa. (E. R. Loveland, 
4200 Pine St., Philadelphia 4.) 

24-25. Eastern States Health Education 
Conf., New York (I. Galdston, New York 
Acad. of Medicine, 2 E. 103 St., New 
York 29.) 

24-25. Nutrition Conf., 4th annual, 
Detroit, Mich. (J. M. Orten, Dept. of 
Physiological Chemistry, Wayne State 
Univ., College of Medicine, 1401 Rivard 
St., Detroit 7.) 

24-26. International Scientific Radio 
Union, spring, Washington, D.C. (J. P. 
Hagen, National Acad. of Sciences, 2101 
Constitution Ave., NW, Washington 25.) 

24-26. West Virginia Acad. of Science, 
annual, Morgantown. (M. Ward. Glen- 
ville State College, Glenville, W. Va.) 

25-26. American Assoc. of University 
Professors, annual, Denver, Colo. (R. K. 
Carr, 1785 Massachusetts Avenue, NW, 
Washington 6.) 

25-26. Georgia Acad. of Science, an- 
nual, Emory Univ., Emory. (M. T. Clark, 
Chemistry Dept., Emory Univ., Emory, 
Ga.) 

25-26. Louisiana Acad. of Sciences. an- 
nual, Shreveport. (H. B. Boudreaux, 
Louisiana State Univ., Baton Rouge 3.) 

25-26. South Dakota Acad. of Science, 
annual, Rapid City. (J. M. Winter, Bot- 
any Dept., Univ. of South Dakota, Ver- 
million. ) 

27-1. American Ceramic Soc., 60th an- 
nual. Pittsburgh, Pa. (C. S. Pearce, ACS, 
4055 N. High St., Columbus 14, Ohio. ) 

27-1. Electrochemical Soc., spring. New 
York. (H. B. Linford, ES, 1860 Broad- 
way, New York 23.) 

27-1. Society of American Bacteriolo- 
gists, 59th annual, Chicago, Ill. (E. M. 

Foster, Univ. of Wisconsin, Madison 6.) 

27-1. Southwestern and Rocky Moun- 
tain Div., AAAS, annual, Las Vegas, N.M. 

(M. G. Anderson, New Mexico A.&M. 
College, Las Cruces. ) 

28-29. Automatic Control in the Petro- 
leum and Chemical Industries, 3rd annual 
conf., Norman, Okla. (M. L. Powers, Ex- 
tension Div., Univ. of Oklahoma, Nor- 
man. ) 

28-3. Engineering Societies of Western 
Europe and the United States, conf. 
(closed ) » New York. (C. E. Davies, Amer- 
tcan Soc. of Mechanical Engineers, 29 W. 
39 St., New York 18.) 
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At Riker Laboratories 


Cary Model 14: Spectrophotometer leads to 


discovery of new alkaloid in Rauwolfia series 


C. Howard Stimmel, Analytical Chemist 
at Riker Laboratories, says: “With the 
Cary Model 14 we detected structure in 
the spectra of crude Reserpine samples 
which was not revealed with our manual 
spectrophotometer. Further research led 


to the discovery of Canescine, a pre- 
viously unidentified member of the 
Rauwolfia series. Differing only slightly 
from Reserpine, Canescine has notable 
therapeutic properties of its own.” 








Investigation of unusual features in crude Reserpine absorption spectra obtained by Riker 
Laboratories with the Cary Model 14 led to the discovery of the important new alkaloid Canescine 


(left), a relative of Reserpine (right). 


Riker chemists particularly appreciate 
the speed and accuracy of the Model 14, 
according to Stimmel. He says: “Our 
reasons for buying the Cary Model 14 
were two-fold. One, the automatic scan- 
ning feature enables us to get more spec- 
tra in a given time; and two, we get more 
information from the spectra because of 
the instrument’s greater inherent accu- 
racy. Our laboratories are using the 





Riker Laboratories, an ethical pharmaceutical 
specialties house with main offices in Los 
Angeles, California, is primarily engaged in pro- 
ducing hypotensive agents, including alkaloids in 
pure and mixed form. 





Model 14 eight hours per day, five days 
per week, for both production control 
and research. Since purchasing the Model 
14, we have been able to quadruple our 
output of spectra.” 

“Before,” Stimmel continues, “we were 
selective as to what we analyzed because 
of time limitations. Our research depart- 
ment now sends through anything they 
are even vaguely interested in analyzing. 
We feel the performance of the Cary 
Model 14 justifies our reading signifi- 
cance into every ‘wiggle’ of the spectra.” 

Resolving power of the Cary Model 
14 is better than 1A in most of the ultra-, 
violet visible region and better than 3A 
in the near-infrared. Stray light is en- 
tirely negligible for most applications— 
less than 0.001% between 2100A and 
1.8 microns, and less than 0.1% at 1860A 
and 2.6 microns. Wavelength scale of the 
Model 14 is linear, and accurate to bet- 
ter than 4A throughout most of its range: 
reproducibility is better than 0.5A. 

Why don’t you consider the advan- 
tages of the Model 14’s greater resolving 
power and speed? Write to Applied 
Physics Corporation, 362 W. Colorado 
Street, Pasadena, Calif., for bulletin E5-28. 


435 











for work ina 
controlled 
atmosphere 





BLICKMAN 


VACUUM DRY BOX 


Designed for safe handling of 
radio-isotopes, reactor fuel con- 
taining Plutonium or U233 and 
other hazardous substances. With 
air-lock, it can be sealed to create 
a vacuum. Fabricated of stainless 
steel plate—34” long x 26” high x 
24” wide at base. Air-lock meas- 
ures 18” x 12”. Send for Techni- 
cal Bulletin A-2. 


FOR SAFE HANDLING OF 
RADIOACTIVE MATERIALS 





ei cciceuial FUME HOOD 


Originally designed and devel- 
oped for the AEC, this Fume 
Hood assures maximum safety in 
the handling of radioactive ma- 
terials and radioactive isotopes. 
Sturdy 14-gauge stainless steel, 
round corner construction pro- 
vides long life...easy cleaning and 
decontamination. Send for Tech- 
nical Bulletin E-3. S’ Blickman, 
Inc., 6902 Gregory Avenue, Wee- 
hawken, N. J. 


VISIT US AT: AIF AtomFair, International 
Amphitheatre, Chicago, March 17-21,1958 


BLICKMAN 


LABORATORY EQUIPMENT 


Look for this symbol! of quality Blickman-Built 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


MS ION-EXCHANGE RESINS of specific util- 
ity in chromatographic separation and 
identification, especially of components 
of complex amino acid mixtures, are 
offered in partcile size range of 400 to 
600 mesh. Amberlite CG-120 is a 
strongly acidic cation-exchange resin in 
sodium form; Amberlite CG-50 is a 
weakly acidic cation-exchange resin in 
hydrogen form. (Fisher Scientific Co., 
Dept. S901) 


™ NUCLEAR REACTOR,’ for training pur- 
poses, is prefabricated and can be in- 
stalled in existing buildings without ex- 
cavation. The reactor is of the pool type 
with output of 1 watt. Exterior measure- 
ments, installed, are 10 ft high by 14 ft 
7 in. by 16 ft 5 in. Water and electricity 
are the only utilities needed for opera- 
tion. Price of the complete reactor, in- 
cluding shielding and instrumentation, is 
expected to be between $135,000 and 
$150,000. (ACF Industries Inc., Erco 
Division, Dept. S905) 


™ PARTICLE SIZE DISTRIBUTION, in the 
range 1 to 100 yp, is recorded continu- 
ously by an instrument which records 
the weight of accumulated particles as 
they settle on a balance pan within the 
suspension liquid. The integral curve 
obtained in this way may be converted 
into a curve relating particle size to 
number of particles. Sensitivity of the 
balance is 30 wa/mg. Accuracy is stated 
to be + 2 percent. (G. F. Bush Associates, 
Dept. S906) 


™FLUORIMETER extends the Galvanek- 
Morrison fluorimeter to detection of 
beryllium and uranium in solutions. In- 
terchangeable attachments permit quick 
switching from solid to liquid samples. 
For analysis of liquids, four 3-ml 
cuvettes, three sample and one standard, 
are accommodated on a single slide. De- 
tents locate each sample. (Jarrell-Ash 
Co., Dept. S908) 


MSOURCE CALIBRATOR is designed for 
quick determination of the radioactivity 
of liquid or solid radioisotope sources. 
Two well-type ionization chambers cover 
the range from 5 uc to 500 mc. Response 
is said to be largely independent of sam- 
ple size and sample position over a wide 
range. Over-all accuracy is +5 percent. 
(Tracerlab, Dept. S928) 





™ INFRARED CAMERA is designed to give a 
quantitative photographic record of the 
temperature distribution of the objects 
pictured. In operation, the camera is 
sighted on the object to be photo- 
graphed. An internal mirror scans the 
object, point-by-point, reflecting radia- 
tion from the object onto an infrared 
detector. A light beam, modulated ac- 
cording to the detected signal, is simi- 
larly scanned over a photographic film 
which is developed to provide a visi- 
ble image. Temperature differences of 
0.02°C can be detected. (Barnes Engi- 
neering Co., Dept. S913) 


™ VACUUM GAGE combines thermocouple 
gage for forepump vacuum with a 
Philips gage for high vacuum. Five 
ranges extend from 10-4 to 10-° mm-Hg. 
A high-voltage RF power supply. excites 
the ionization gage, and ionization cur- 
rent is measured by a vacuum-tube volt- 
meter with appropriate resistors. Provi- 
sion is made for outgassing the heater in 
the Philips gage. Built-in circuits pro- 
vide calibration. (Wave/Particle Corp., 
Dept. S910) 


@REMOTE-HANDLING TONGS are specifi- 
cally designed for working with high- 
level radiation within shielded caves, hot 
cells, and irradiation chambers. The 
tongs are of ball-swivel construction. 
The ball swivel itself is completely 
shielded with lead, and it is mounted 
directly in the protective wall. A variety 
of interchangeable heads permits many 
specialized operations. These heads may 
be attached remotely and stored within 
the cell when not in use. (The Atomic 
Center Inc., Dept. S911) 


™ METABOLIC CHAMBER is an_ air-tight 
room 13 by 9 by 8 ft with an additional 
outer space to house heaters, cooling 
coils, and circulation fans. Air circula- 
tion is 1300 ft?/min, allowing complete 
exchange within 1 minute with air ve- 
locity less than 50 ft/min. Noise level 
is less than 40 db. Temperatures be- 
tween 40° and 120°F and relative hvu- 
midities of 10 to 95 percent are obtain- 
able. Sealed passages allow wires and 
tubes to be brought into the chamber. 
(Tenney Engineering Inc., Dept. S914) 


™ CERAMIC CEMENT can be used to seal 
most glasses, ceramics to glass, metal to 
glass and metal to metal. Service tem- 
perature extends to 400° to 450°C. 
Seals are made at 400° to 450°C, and 
a short heat treatment transforms the 
soft cement into a strong glass-ceramic. 
Materials to be sealed with the cement 
must have an expansion between 85 and 
110x 10-7 in./in. °C and must be able 
to withstand the sealing temperature. 
(Corning Glass Works, Dept. S926) 
JosHvua STERN 
National Bureau of Standards 
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PERSONNEL PLACEMENT 














CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY : Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per ineh 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


$26.00 per inch 
24.00 per inch 




















iii POSITIONS WANTED || 


Administrative and Research Assistant, Biolo- 
gist, A.B. Experience includes research and 
publications in radiobiology, establishment of 
laboratory and office procedures, purchasing, 
and personnel. Desires academic or industrial 
position in medical writing, varied research or 
administrative work where scientific background 
is pertinent. Box 44, SCIENCE. x 








Bacteriologist, 31, family, Experience: govern- 
ment research, academic (assistant pro essor). 
Publications: hydrocarbon, carbohydrate, nitro- 
gen metabolism, analytical chemistry. | ) 
August 1958. Wants challenging academic posi- 
tion, R. Klausmeier, Department of Bacteriol- 
ogy, Louisiana State University, Baton ow 
La. 





Microbiologist, Ph.D., 34; 9 years of academic, 
industrial research : fermentations, quantitative 
virology, tissue culture, bioassay, extraction and 
purification of antibiotics. Patents; publications. 
Presently project leader with prominent mid- 
western pharmaceutical company. Wishes to re- 
locate East in responsible, challenging research 
position. Box 42, SCIENCE. 2/28 





Pharmacologist, Ph.D. Instructor in medical 
college desires new teaching position that will 
enable him to obtain medical degree. Box 37, 
SCIENCE. x 





(a) Physician; 6 years’ experience in research 
nutrition and biochemistry; 7 years as director 
of research, pharmaceutical company. (b) Bio- 
chemist; M.S. biochemistry; 10 years, chemist, 
large industrial company; 4 years, director of 
biochemistry, government research unit. Medi- 
cal Bureau, Burneice Larson, Director, 900 N. 
Michigan Ave., Chicago. x 





Research Biologist, Ph.D. Genetics, physiology, 
nutrition, toxicology; 7 years of university 
teaching; 6 years as project leader, outstanding 
research foundation. Desires challenging aca- 
ra or industrial position, Box 28, sel 





Research Scientists, man and wife, Ph.D.; nu- 
trition and biochemistry, foods and chemistry, 
respectively. Desire relocation other than South 
or Southwest, commercial or college; 6 years 
of research experience, publications, ages 36 
and 38. Box 38, SCIENCE. 2/28 





Zoologist, Ph.D.; 1 year grant supported post- 
doctoral research. Publications; 6 years teach- 
ing and research at midwestern universities. 
Vertebrate zoology, ornithology, mammalogy, 
and ecology. Dynamic, lucid, and meticulous 
lecturer. Desires university pee in eee | 
and research. Box 41, SCIENCE. 2/28; 3/ 


Iii POStTIONS OPEN |i 


GRADUATE ASSISTANTSHIPS IN 
TEACHING AND RESEARCH available for 
September 1958. Load from 6 to 20 hours per 
week, Remainder of time available for graduate 
work leading to master’s degree. Stipends from 
$550 to $2150. 

TEACHING FELLOWSHIPS FOR AD- 
VANCED GRADUATE STUDENTS. Load 
12 hours. Stipend, $1800. 
Chemistry Department, 
Washington 1, D.C. 








Howard University, 
2/21 


1 my 
(MMMM POsrrrons OPEN jill 
UNIVERSITY OF ALBERTA 
FACULTY OF AGRICULTURE 

Applications are inyited for a position in the 
Department of Entomology as assistant or as- 
sociate professor, starting salary between $6000 
and $8000 according to qualifications and ex- 
perience. Duties, to co e on 1 Sep b 
1958, will include teaching and research in the 
fundamental aspects of applied entomology. 
There will be some emphasis on agricultural 
applications, Qualifications in chemistry, physi- 
cal chemistry, and physics and the ability to 
conduct basic research in insect toxicology are 
required in addition to good general training 
in biology and entomology. Confirmation in 
the ‘appointment will be subject to the satisfac- 
tory, completion of a probationary period of 
from*2 to 4 years. Applications should be ad- 
dressed to the Head, Department of Entomol- 
ogy, University of Alberta, Edmonton, Alberta, 
and should give personal data, details of train- 
ing and experience, and the names of three ref- 
erees. A list of scientific papers published and 
a recent photograph are also required. Closin 
date: 15 April 1958. x 


Bacteriologist, male or female; senior techni- 
cian with bacteriology-serology training to as- 
sist with research at Lobund Institute, Univer- 
sity of Notre Dame. State Qualifications. 2/28 
Biochemist, male, Ph.D. or M.A. Experience 
preferred, to head group engaged in industrial 
research on preparation, isolation, and charac- 
terization of enzymes involved in biosynthesis. 
Present opening result of expansion in this field. 
Location, New York City. Box 30, SCIENCE. 

2/14, 21 
(a) Clinical Research Physician; young M.D. 
to assist in planning, activating, following 
through clinical investigations, various loca- 
tions; considerable travel required to assist in 
successful commercial distribution new drugs; 
about $15,000 plus agency fee; East. (b) 
Pharmacologist ; D., Ph.D. to direct basic, 
clinical, market research department of eight 
Ph.D.’s; important pharmaceutical company ; 
Midwest. (c) Associate Biochemist; Ph.D. 
qualified to perform research in physical chem- 
istry of proteins; minimum $7000; eastern con- 
cern. (d) Physician; establish clinical research 
projects on investigational drugs, supervise to 
completion and reports; some industrial medi- 
cine, 2 to 3 months travel yearly; $13,000 up; 
East: (e) Biochemist; M.S. preferred to super- 
vise eight in department, large medical school 
affiliated hospital; to $7800; Mideast. (f) Phar- 
macologist; M.D., Ph.D., to direct department 
of 25; report to research director; to $15,000; 
important company; East. (g) . Pharma- 
cologist; some pharmaceutical experience re- 
quired; eastern pharmaceutical house. Wood- 
ward Medical Bureau, Ann Woodward, Direc- 
tor, 185 North Wabash, Chicago. x 


(a) Clinical Research Physician; responsibilities 
include the evaluation of company data from a 
medical standpoint on new drugs and the initia- 
tion of preliminary as well as extensive clinical 
studies of new drugs outside the company; 
some travel, 10 to 25 percent correspondence, 
professional meetings, writing for technical jour- 
nals; around $15,000. (b) Biochemist, prefer- 
ably Ph.D., capable of independent work; well- 
qualified person with master’s degree eligible; 
research project on biochemistry of myocardium ; 
will be given time to conduct own projects; 
faculty post at university; Midwest; $6000- 
$8000. (c) Ph.D.’s in Pharmacology and Bio- 
chemistry; new department, 
pany; Southwest. (d) Research Assistant in 
Pharmacology; B.S. or M.S., with good tech- 
nical ability; should be willing to learn usual 
methods in screening and testing new drugs in 
animals; duties include developing new, radio- 
isotope methods for this purpose; university 
city, Midwest. S2-3 Medical Bureau, Burneice 
Larson, Director, 900 N. Michigan, Chicago. X 
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EDITOR 
PHYSICAL SCIENCES 


Major popular reference work, graduate 
degree or equivalent in physics or chem- 
istry. Good A background. Editorial 
experience desirable. Excellent opportun- 
ity for person with right background to 
enter editorial field. Submit full résumé 
stating salary requirements. Applications 
should be mailed to: Editor-in-Chief, 
P. F. Collier Encyclopedia, 640 Fifth Ave- 
nue, New York 19, N.Y. 

















Graduate Research Assistant. Microbiology ma- 
jor; M.S. candidate; strong background _ in 
chemistry ; $1800, 12 months; free tuition ; metro- 
politan New York area. Box 40, Science. 3/7 





iil] POStTIONS OPEN iil 


Instructor or Assistant Professor in Biochem- 
istry Department. Ph.D. or equivalent June or 
Se a. — bane Mid- 
west. Salary open endin; lifications. 
Box 36, SCIENCE. ‘ech: teem actiesate: 








Man or Woman with extensive training and 
working experience in histologic techniques to 
direct and supervise activities of three to four 
assistants in microtechnique service laboratory. 
Salary commensurate with qualifications. Reply 
to Director, Christ Hospital Institute of Medi- 
cal Research, 2139 Auburn Avenue, Cincinnati 
19, Ohio. 2/21 








Medical Technologist 
(Male and Female) 


College graduate with experience or train- 
ing in the control of serological and blood 
coagulation products. Modern laboratory. 
Good starting salary. Employee benefits. 
37'\4-hour week. Send résumé to 


Employment Manager 
Ortho Pharmaceutical Corp. 
Route 202 Raritan, N.J. 














Microbiologist. Preferably a recent Ph.D. to 
participate in a long-range research program 
concerning immunological and biochemical as- 
pects of mycology in a large California uni- 
versity. Major training in either mycology, bac- 
teriology, or virology, and minor training in 
biochemistry desirable. Applicants should reply 
to Box 21, SCIENCE. 2/28 


NEW WORLD-WIDE SUMMER PLACE- 
MENT DIRECTORY. Thousands of oppor- 
tunities in all states, many forei lands for 
science teachers, and so forth, who have the 
summer free. Includes study awards, industry, 
camps, resorts, ranches, travel tour agencies, 
earning free trips to Europe, and so forth. Earn, 
learn, and travel while you vacation. Complete 
information, including salaries. Send $2 now. 
CRUSADE, Sci., Box 99, Station G, Brooklyn 
22, N.Y. eow 


PHARMACOLOGIST-Assistant 


Interesting assignment in cardiovas- 
cular research for young scientist, 
preferably with M.S. degree or equi- 
valent in physiology or related field. 


Send complete résumé to 








Personnel Department 
SCHERING CORP. 
Manufacturer of Fine Pharmaceuticals 
60 Orange St., Bloomfield, N. J. 














Ph.D. and M.S. with background in analytical 
chemistry and/or biochemistry for permanent 
research position in arteriosclerosis, $5000- 
$8000. Box 39, SCIENCE. 3/28 





Plant Nematologist for laboratory and field re- 
search on experimental chemicals. Planning 
responsibilities at senior level with supervision 
of technical personnel. Requirements: Ph.D. in 
nematology or in allied field with extensive 
courses in nematology, or equivalent practical 
experience. Agronomy background desirable. 
Salary commensurate with experience. All re- 
plies will be held confidential. Please submit 
brief résumé to S. S. Ristich, Olin Mathieson 
Chemical Corporation, Box 297, Port Jefferson 
Station, New York. 2/14, 21 





Professor of Physics, head of department. Good 
salary, midwestern college with excellent rec- 
ord. Located in small town near metropolitan 
areas. Ph.D. required. Box 43, SCIENCE. 2/28 





Research Assistants with either the master of 
arts degree or equivalent experience for interest- 
ing work in isotope, biology, biochemistry, or 
clinical laboratories doing cancer research. Grad- 
uate instruction available depending upon quali- 
fications. Please submit credentials to Personnel 
Manager, The University of Texas, M. D. An- 
derson Hospital & Tumor Institute, Texas Med- 
ical Center, Houston, Texas. 2/21 
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iii POSITIONS OPEN || 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 








Supervising Hospital Biochemist for a clinical 
chemistry laboratory of a large university hos- 
pital affiliated with a medical college; also teach- 
ing opportunity. Broad experience is required. 
Salary range up to $7830. Liberal personnel 
policies. Please address communication indicat- 
ing your background and experience to the Ad- 
ministrator, ooper, Cincinnati General 
Hospital, 3231 Burnet Avenue, Cincinnati 29, 
Ohio. 2/21, 28; 3/7 





Zoologist Technician to head pooboay and para- 
situlogy microtechnique division of commercial 
laboratory. Advanced degree not required, but 
thorough experience in paraffin and celloidin 
methods essential, Preference given to applicant 
who is presently preparing slides on large scale 
in commercial or university laboratory. This is a 
permanent position offering top initial salary 
and exceptional! opportunity for advancement 
and long-term financial security. Box 16, SCI- 
ENCE. 2/7, 21 


iil, POSITIONS OPEN ill 





Research Associate. Collaborate with investiga- 
tors, experimental research in immunologic as- 
pects of cancer. Include details of experience, 
references. Write Dr. avidsohn, ount 
Sinai Medical Research Foundation, 2755 West 
15th Street, Chicago, Illinois. 2/7, 14, 21 








VIROLOGISTS 


Established and expanding pharma- 
ceutical firm offers permanent employ- 
ment, complete benefit program and 
modern research facilities: 

Senior Research Virologist, Ph.D. Virol- 
ogy and 2 years virology and tissue cul- 
ture experience. For original and inde- 
pendent chemotherapeutic research on 
virus of human and animal origin. 
Research Virologist, M.S. Microbiology 
with virology and tissue culture training 
or B.S. microbiology with virology or im- 
munology. To assist in basic research 
problems concerning virus infection and 
immunology. 

Company located in small, progressive 
community in semi-rural vacationland 
area of Central New York State. For- 
ward résumés to Personnel Director, The 








— Pharmaceutical Co., Norwich, 
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DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 


established. 

Single insertion $26.00 per inch 
13 times in 1 year 24.00 per inch 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 
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. 
HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
P.O. Box P, Brookline 46, Mass. 
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PURINES 


and other tagged compounds 
OF HIGH RADIOPURITY 


Wamaed. ISOTOPES “unin INC. 


P.0. Box 688, Burbank, Catifornia 


\\\\i SUPPLIES AND EQUIPMENT || 





lll PROFESSIONAL SERVICES || 


¥, 
. 


130 East 59 St., New York 22 © Mu 8-0640 


QDINATED Rese, 
QTD: rina ton TESTS 
; following FDA procedures, for 


Ws Orueimst™ chemicals, foods, drugs, cosmetics, 














pesticides, additives. Biological assays, 
Screening tests. Complete research and develop. 
ment services. No obligation for estimates, 
Call or write Arthur D. rlerrick, Director. 


NEW DRUG INSTITUTE 














TO AUTHORS 


seeking a publisher 


Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—its free 
VANTAGE PRESS Inc. @ 120 W. 31 St., N.Y. 1 

In Calif.: 6253 Hollywood Blvd., Hollywood 28 

In Wash., D.C.: 1010 Vermont Ave., NW 

Midwest Office: 220 S. Mich. Ave., Chicago, Ill. 


LABORATORY SERVICES 



















WHSCONSEE for the FOOD, FEED, DRUG ond 

AULA CHEMICAL INDUSTRIES 
@HsEaR@n oneity ee Biological Evaluation, 
rounpanoniy Toxici 4, Insecticide Testing 
Screening, Flavor Evalustion. 






Project Research and Consultation 
Write for Price Schedule | 











P. ©. Box 2217 © Madison 1, Wis. 
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: ANALYSES 
EVALUATIONS, CONSULTATION 
MAURICE AVE. at 58th ST., MASPETH 78, N.Y.C. 
2K Formerly FOOD RESEARCH LABORATORIES, INC. 
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TACONIC 
ARMS 


F, 
GERMANTOWN NEW YORK 














Concentrate Proteins 
in spinal fluid or urine prior 
to paper electrophoresis 
by dialysis in the 

Oxford Multiple Dialyzer 

for details write: 
xford Tl Sutter Street 
aboratories San Francisco 4, Cal. 








e HYPOPHYSECTOMIZED RATS 


ey to all points via Air Express 

For further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, Ill. 











MICROSLIDES 


Insects, Marine Life, Zoological, Bo- 
tanical, British Fresh Water Algae 
FREE Send for Complete List FREE 


ESBE LABORATORY SUPPLIES 
459 Bloor St., W., 
Toronto, Ontario, Canada 











BEAGLES 


Healthy — AKC Registered 
immunized 
$35 to $50 each; F.O.B. Ithaca 
ITHACA DOG FARM—RR1—lIthaca, N.Y. 

















lll BOOKS AND MAGAZINES ||| 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
— files you are er | to sell at high mar- 
et prices. Write Dept. A3S, CANNER'S, Inc. 
Boston 20, Massachusetts 


FLUORIDATION AS A 
PUBLIC HEALTH MEASURE 


Editor: James H. Shaw 
Price $4.50, AAAS Members’ prepaid 
order price $4.00 
240 pp., 24 illus., index, clothbound, 1954 
This volume offers a comprehensive con- 
sideration of the present knowledge of the 
relation of fluoride ingestion to human 
health. The eminent — of each 


of the 21 authors should inspire confidence 
in the unbiased authenticity of the contents. 


AAAS 
1515 Mass. Ave. NW, Washington 5, D.C. 





























































THE SCIENTIFIC MONTHLY 


October 1915-December 1957 
Available Issues 


$0.75 per copy * $7.50 per year 


SPECIAL OFFER 


10 copies of one issue .. $ 6.00 
50 copies of one issue .. $25.00 


Postage included in all prices 


AAAS 


1515 Mass. Ave. NW, Washington 5, D.C. 
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Before you buy your hematocrit centrifuge... 


DEMAND A DEMONSTRATION! 


International’s 













MODEL 
RUNS QUIETER, YET COOLER... 


than any previous hematocrit centrifuge 


e NEW “CONVERSATION: PEACE” IN YOUR LAB. 
you can actually carry on a telephone conversa- 
tion while the new Quiet Test is running nearby. 


PUSH-BUTTON ELECTRICAL BRAKE halts 
centrifuge in just 15 seconds! 


COOLER ... than any previous hematocrit 
centrifuge. 


HIGH SPEED... up to 12,300 RPM. 
LONG LIFE... precision made with 


heavy duty motor, more rugged shaft 
and key components. 


e 


NEW PRECISION READER... 
MODEL CR-—Fast, foolproof read 

from any length capillary tube 
magnifying glass and light un 
tube make readings easier, fa 
more accurate. 





International Equipment Co. 


1284 SOLDIERS FIELD ROAD, BOSTON~-35, MASS. wt 


Please have your representative call as soon as possible to arrange a demonstration. 


PR bbs diiatna Ane ones eiuk ~cgsweiedscahnnds ocacabuegsdine oc b¥S dadcccccecceccedaqnecsucaiengibense teen 
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e For determination of halogens, sulfur, 
traces of metals, efc., in organic materials 


e A new, simplified technique for micro and 


semimicro quantities 


Complete 
Assembly 


e End-products free from metallic contaminants 


/homis -Schoniger 


| 
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MICRO COMBUSTION APPARATUS 


... for catalytic combustion of organic materials in oxygen 


Originated by Dr. Wolfgang Schéniger, Sandoz, 
A. G., Basel, Switzerland, for the rapid determi- 
nation of sulfur, halogens and traces of metals in 
organic substances by simple combustion in oxy- 
gen. No elaborate equipment is required, negli- 
gible pressure is produced and the combustion 
products are free from metallic contaminants. 

The procedure simply converts organic materials 
into soluble combustion products, which are then 
analyzed for chlorine, bromine, iodine, fluorine and 
sulfur by usual inorganic gravimetric or vol- 
umetric methods. 

Consisting of a heavy wall, conical flask of 
borosilicate glass, with deep, bell-shape flaring lip 
and elongated interchangeable ground glass stopper 
with attached U-shape platinum wire gauze sample 
carrier, and small, specially cut, unsized low ash 
paper sheets which serve as holders for the sample. 

In use, the sample is wrapped and folded in the 
paper with the narrow tail extending for ignition. 
Sample is then placed in the platinum carrier and 
the flask is charged with a small amount of absorb- 
ing liquid as required for the specific reaction and 





IGNITION 
POINT 


SAMPLE IN 
PAPER 


Le LATINUM 
d SAMPLE CARRIER 
\NABSORPTION 
.> LIQUID 


STOPPER WITH 
whaenan si cy § GROUND JOINT 
PAPER HOLDER 











A.H.T.CO. 


PHILA USA 


LABORATORY APPARATUS 


More and more laboratories rely on Thomas 
VINE ST. AT SRD ¢ PHILADELPHIA S&S, PA, 


with free-flowing oxygen. The paper tail is then 
ignited; the stopper with flaming sample is seated 
in the flask and flask then inverted at an angle. 
The catalytic combustion proceeds at high temper- 
atures and the combustion products are absorbed 
in the liquid, which forms a seal around the stopper. 
After cooling, the inside surfaces of the flask and 
stopper are thoroughly rinsed. Titrations can then 
be made directly in the flask. Due to the inherent 
fragility of glass in the presence of reduced pres- 
sure, general safety regulations should be followed, 
such as the use of shield, goggles, etc. 

Results compare favorably, i.e., within + 0.3%, 
with conventional combustion or decomposition 
methods. The method has been used extensively 
for analysis of the above elements but, because 
of the low cost, time and space saving features, 
should find wide use for materials which undergo 
complete combustion. The method is useful in 
research, in educational laboratories and in indus- 
trial control. 

See Wolfgang Schdéniger, “Eine mikroanalytische 
Schnellbestimmung von Halogen in organischen 
Substanzen,” Mikrochimica Acta, 1955, Heft 1, 
pp. 123-129; and “‘Die mikroanalytische Schnell- 
bestimmung von Halogenen und Schwefel in 
organischen Verbindungen,” ibid. 1956, Heft 1-6, 
pp. 869-876. 


6470-E. Combustion Apparatus, Thomas-Schéniger (Schéniger 
Flask) Micro, as above described, 300 ml capacity, for samples 
up to 10 mg. With No. 34/28 standard taper stopper and 
platinum wire gauze sample carrier weighing approximately 1.5 
grams, 100 Paper Sample Holders and directions for use 28.35 
6470-G. Ditto, Semimicro. Similar to 6470-E but with 500 ml 
flask, for samples up to 100 mg. .eccccsecccccccccscce 29,00 
6471-F. Paper Sample Holder, only, an unsized, specially selected paper, 
die-cut to facilitate wrapping, folding and igniting samples in above apparatus. 
Per box of 100 3 


Thorin Indicator, for use with above in determination of sulfates. 
Per 5 gram boitle 


ARTHUR H. THOMAS COMPANY 


Laboratory Apparatus and Reagents 





